y> 


K><igga juuoj 



Genetics 
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1 






Chromosome Abnormalities 


*'-■I jlj^(£jL-J J (_yi«LjdjLaj IJjOjO. ' ~M J (j-ûxtJ (_yS<lj4.jLa. jjj<LA 

O—JjJjdJ jl-JJJ <(—J<IA (j-J<t— ^ !_>;> I-J (^J<(-»J J »h (_j-><( J 

djdj <l_ 2Ij (Chrom)^<L ^jj jjJj<l_*<lI <t_s (C.hromosome)^j_u>j » jj£ 
j»<t_j <t_£j j^. O-JJ J>Jt>j -JljJj (jj<(-J (_£IJIj<Lj Jjjj|(j ‘lm j<Lj <LjI j (SOIUC)j 
. (jj^JJjdj <L|JJ <L^.jJ Lj<l 1 I J<t.j<t.jLj. Jj£<L> jj(^jl£<tJ (j-lljj^.<L> <tjLJ<U 

(jdûjjlJ<t_><lj (j——Jjjjjl J (Q)f<npÇ)jjl^j *< iA (Jj^.J<L—ib<U <t—--jL o 4j 

<L3Ij >(jl^<L^dj JJ (jjljLj (PISajjAjjOjjLjj^jj (^djdjdjjj^((jl£<Lij^<tjlj) 
.Jljjj<L>L^»J dL>lJ j jIjL> (j^jj^ti >m jjj<lû jjd.jH^_ij d.J 
jlxiiL>jjuju jj£ aLj <<l>Ijjj (^jjjjjjojj^ L*\ (yjLoLxLs i_Sjjj ^<l>L j. 

^<t J L L . j ijjdjlj Oj YY <t j o j<t j j<t j<U j j jj^. Ojj^(_ga jj <ji<l> 

jjj<la <Lilj (j-L<Ll (Pl^djLutijj cJjlj^j^jl (Ljjj=>. VY <L>lj) <tiL»j<j>jjjji 



jLiij J Ç> uijlj Jj4j i jl'v.j^OJ (_£djjuuu jVLl cJa j . jCdJ 1 £<Gj î >m 

UUtOSOlllcil) j K<L>_.iIi<L| d.J Cx ‘J~J* ' (jl UJ <t_ 0 <tij<U<Ll .. J—Jl£ 

^ji j --jjIi <(_ Lij ^<l_s<ui jj ? î<l j ,jis<i jjj^l (Chromosome 

ClJjJjöJ j Ljljlj <Lj<Lj j<Lj<lJ Jyj L> çû>aJ jjj <K<I 111 <I< Llj <Ljl j (SeX) jjta .jj 

i jjjv,’<l.j<l£ j*. ..< i... Lj (Sex Chromosome) jii«LjjjL jj <lo j < 11 jj 
(xy)<u ûyjjoj <Lsjjujj jj£ jjj <l>Ij<lS d(y) jLjjvjj<L j»(X) ji jSjS <u 

C' j) OJ »j<Lj j<Lj<U (X) <lJ <Ljjjjj (_J<L$<Lsj_uu jo jj£ jjJj<Lj*l j_a j 

(^ljJ<Lj cJ<L) (^*j<Ljjjjj jdj<L> Jj£.jJ L> oJ<L*jrLajj ^yj I^j<LJj<IjLJ ^2<U <(XX)<L 
jIl jdJ j-j <-| V ,l0< <Lj<Ljj~ii"u<L< j K<LÛuu jjj jj L 0 j<Llj£.jJ . *j<l£<Lj 

j(jjs<Lj (jîxLuulj j»<Lj Ijjl£<La jjjijj jj£ (_£öjLaj j jjLfS.JJ jajJ-Ci<Ll jjj^jû 

j(CytOlOgy)(_ y jlj<L__iLi<Lj O—JjidJlJ u<-jj< t>j4 - A u&. \ n iLi<Li 

j jjL^—S jj<u jj j ySj~i jj jLSj^j (_jaj<Lj j<lj<l 1 .ij^Geneticsj^yjijdjLjjj 
(j_.oK.ji J(j-ol ji<l—j (_j_jjj^£.jj cijJ<L.< IJ<LLojJJIjajj£ j<Lj (JOjLoj Lj ÖJJ-Ci 
CsjjjJI * A .I (^djjj jJjj L> <L< C>KoJ Csjj■ jj■' IJ<L<<Ljji<L<<LJ 
jK<L)j_uijj)jj<(_JdjUj ( _ y jjj^.<jj (j-JJiLi 4-i<U IjiLadjljj j»<Lj <*—Jjj 
(_yjjLf<jj ojjjÎi iJ jjjz£.ji (_£djL>jûJ I j<l<.jj (j<jjL>j<lJ ^<ljIjja j<l> jj4<»J 

.(jujJJ j U<L<<Lj J<LA 

VV <L-jl_$ <«LjIJJJ ^y-uujusjji 1"\ ujjj-o (jjixU (£<t-ila- jLoJjj doj 
.dJ4..J4Ûj jjJMj I J^£jLj jU<U IJ<l£<l5jj_o ^UtxLl 1 £<LjG. jU<lJ <l£ cOjja 

c> m<i)jjj (ovci)4 s Ija j (sperm) jj.3 :<l3I j (g3.met)c>j<>< l£ ^jjj-û Uaj 

j<L-A <L>dj I juj j<U jdj<LijdJ Ll^. 4_j<LJ j 1£<Loj-ujjû jj^ <Ljjj^ Ij<Lj ûl^dJ 

jjj-Û j<1_jÛj^^<L> ^jI£<lJ j£G O-IudJ I J-xj ^j_oj.aojj^jj£ cJLj YV <l,nfl4^ 

o_ <jj (^jji a. i j<i__i (Fertililizution)j_ojjj ^jIj j<< i_> <l..<i1a 

j^V<Lj .^£<Lj4->Gi j<LA ^jj >j4 >4SJ Çu 4 jjJ IJ<GIjLcjj <U1 j\ a4 1 <l^<Lojxxij^jj^ 
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yUjjljj U jU£j£<u jl£<u^iu <Lsj>uuj.4j^I jLa. dUjj<u» 
tS U jjUj jsjuuja jjG Tî 4.J 4.Sdjjj U <K<KI >ft aj<G j<u<U ■ a j<l!jUU^. 
VI cJ<lj4£jUa j<l^<U) . YY Lj jj Yi <u<Ulj<U <Ulj j Cmj»j IjUj 

d<uu (embryo)o_ i<uj» iy< jj<u ij<t_i c>j_^ ^ui i„> ■" j_.uujj jji 

j<t_^<U jlj ^<J .J*.ld, jd.._JSd.J .~> jjaJ IJ JJ ^yjj_uujj jj£ i V 4_s Cs~lu.iS.ju> 

YY d £ öj_S ^£<l_> Ij < y «jjj j<t__S<U jj_jljjj ^yjj—ujjjjj£ YY d<t klSUja 

i o ^£<t_><ULj. j<t_ a <tU ."■ *~.. '< cj<t_><U<Ujj£ lj<t-j jj-jljjj (_yjj_<_ujjjj£ 

jjjjdJlJ ^yJdjLaj j>JJ^.£Uj<t_> jjJ<LJ> <LiljU j»<t_J -C)-1>I>J IjjJ ^jXJjJjji 

non-)(^j£<t_> «t_J a j<t jl£<ujj^. <uj.uuu jj jj£ (_^>>j<t jjjudjU^. ^jLşU<lU<U 

>1^ .iA <lj o-jjjj ij<t_^<u<ujj^<u <u<Lt ij (jjU». <u*jjc> ^<u (disjunction 

.jIa o♦ 


L y__C/<t.J JJ J <t_J (jj<L_^.J <t-_iUJJ^< ■" ^<L_j jj_.il jidJ ^yjJj<<t t <t_JJJ 


■ t>j<t ><>>j<Luu 


:(jLSdş U^ b )jb4*w<U Aa$mi$a$jZ (P^şloj^dSdJ 

Autosomal abnormalities 

:( jLS A un Slui b )jLSiLw£$J 

Sex Chromosome anomalies 


ii (_5>>jl_aj (j-.iJJJ j»<t—£ l__j jj_jjj)_jj jUus<t_I<U (Jjjiu<uJ Cuuuu<U<Ls 


<Ui OjdSd ■ n<t S (j »■%. JJ<U jt_i£<Ujidjj<U ^jjfc <UU<U j <jCû<U (J<t£<Ujuujjjj£ 
: a j<ûj<tS>>J jjjj <tiU jj-.< >" j<U dljji<u >j*jlji.<tJ lj 
:b jjb 

Down Syndrom or Mongolism 

IJ^l£<Lbl^4J ^aj-xjjjajj.^ IV 4_£t >jjj jlû JJ^ 4_Sjj_a |J4—idJjlbJ ^<U 

dj<L_.Jbj^dJ YN djl»Oj j—cu jj£ j^û <L_-J dJ Ltj c 1 *\ j jj <L_J Q. > JJ 

^ jLa. f<b£<L> j-i cO-lidJ <^4_dlj j-uu cYN ^jxmjajjZjj J 

N A *\ *\ ^J I XJJ jö J >41.1—1 ^4->l"V» .<7<J^4_>4j jjlj jJi i j4___»^4J <L__JdJjlbJ 



L£*jI— 4j J j —j Ojd —iIj<lS<Li (^<! < > <I j^ »j<I » 11 J —A f îl<t—J d J t '-^ljj j J 

Lejeune & j-\_ij jii j jj^jj uij jjj j<ia ? jl_j g j l^<lû j<-ujj 
ij4..j jk<Lj dûaj—idu jajj£ <t£ jjijj j^jdjtjjjj (jtL&jjti jLûi^j Turpine 

• d( Y\) djtsj ^jjjjjajjZ (JJ<JJ<Lj JûJLj 

4jLi <>^4 ><7u4J |jljj«Lbu jJdJ <UdJjljJ ^<Lj ^cujjj ^£4->Llu4^ j4Î> 

jLj<u_u U j (Hypotonia) 

6 ’— -j*J* l £ j j —4 L<l —^JJ^i 

Ijjl_ljla. jjJ j4_A jl_£ji<l_l 

jlj<L» jl j^ . nja «UL* jjlj 

jdj<t_jjj£jru (_jLjl^j J<l_ji 

J°j - ■& jjj 6 1 /' JJiJ^ 

(0 ♦-tO)j|jji<Lj jl_j£djjj 

j_ui^li <L_JIJ j& i4_.jl J<Uj 

—şj<u jljjj<t_l (£j}j<t_j 

Ijjl _ LU J-A&jjj J (L<t_ £<L> 

j .4—idJb jl_> ^ d * il ■"'j * 

d11< 1-^ jl * ÛuJj 

|J|_L> jjj ^JULjjjj^JÛJj 

Jj Lo |j<L.__l ' ‘J* 1 Ca. IjA. \ 

ajjî j<! <jaj 1 i'iK< ■ ‘j~‘ 

u-^JJi L r^ lj<L - J 

jj®_jj<t.j <l£ ' A JJ~ ' (Jj 6 J *J t '-Lijjj <UI jJlo t ♦ * / N <LHjjj ajja. (»<tj 

jLS*jLolj lJi>Jj<LA <<Li^ljj.L> (<<Ll ^i jjjIJjL.j j dLllj ^j<Lo<G jljjj<U <U<Lb Jjj 
(»<Li (_jc>j_ij <l»Ij Xo—X' jl_^jj<U jLii<Lo<ti (^<tilijlj jd.j d.£ j. jLijaj 

(_£<t_il jd.il ■<> < Çi I lOJ IJ t ♦ • /) L j V * * • \ jlJ_Lj <t_J jlj<Ljilljjj *jJ-JL 

.Cl l 10 J lj \ \ • /\ 13 V0 ♦ /\ jl Jjj<U (^<tSdjjj <LjIJ l ♦ — Vo jl Jjj<U jljj<La<tj 
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.CuudJ YJ \ jt ş *'<, J jjjLjj (_y^ m 1® 4..J '._j1J'lj J 

Y\ IJ<L-JL>J ^ <i.£.l.-)LA<iJ 4 .^ 4 —»d^ 4 j (jlu 4 —a 4 j ^^dj 4 —uj 

d(Y\) jLjjl jJ4__£ 4™»IjAj ,tii£Ajj& Y i 4—jI J <> j4_j4jj^j4jI_jl^. ^/&4_j4J 

Mongolian Syndrome (jjj£i<u ^sjjLj ^jU<u <usjjLj ^ ij»ijj<Li 

^ l* 1 a. j<ÛLuu<l£ ^<Lj jl j-Û<lJ <Lj<LJ) jjj j < ‘ ‘JJ**-^ ‘* (_£SJ<LJ j<Li<lI . Ijj*J J û 

j 4.ÛJjJjJjjJ (jjLi ) Ij_jI j (jjûL<L j Ij I^LuI j J (J<L><ILlu j4.J ^V<L» <ljLJj£.i<U 

Jlj ‘<« dbjj<L_A <L.S *jl J(JJj jLua. dL>jj<l_A <CÛJ>-»JL (DOWn jjlj)Ljlj 
Ij <iiL<Ll <<t_i<U j L»i J.JUJ JA JJ& 1*\ J<L-A 4..Û <LjIjjÛ j L <ûû ... jIJ (JSJjLjJ 



aJ 1 «j (J (V \ ) «j ''‘3 A JJ^ <J d ilJjL <L_j2ljûa jk<L_j d j cjj4 <jA.> 
A j<< • ■ ■ 1 j^ ^jljj^ jA LLj<ij<iJ s j Luu jj *j4.iL \o L \1 öjLj j.uuj.a jjû<u 

<Ll L_uu<L j4 j O— <7> £ (j 7.14_ ? jj-û 4_i 4_iL<L ^sj-jj u Translocation 

ÛJ& 6<J* J ö JjLJ (_j-Ljji<iû cujisJlJ 














jjljj u jL l£4.__£ jl_û ijl J j' jl i j ji ‘j-Lo £ jjd.jGjjiLi> j4._j 

jLij_^.û jUiijl j jLj*j_>.i a jj* j* ‘l* >*‘^‘ | < ji jjii4j|j4j Çi “j* jl Jljjj 

4.Û j4.j j_> ®j4.i_ij4.^aJ ^jicujj ^jA t( jLûlidJIjjj jjajji 4jlj )*j^j ;i Lu 
YT 4 _£_iJ jj4„jjjjjj »jjjlj_ij ^jj juujjY1 jbi£<KLut (_^djji jjlij j4j 

1 V 4 l4jjIj4 i Cj jj£-l d4--J ^4 j4j (_£jj JL j4._^4jjjj j4_^4j 

^jj.J. .j4 j4J (>j4j O.JJ4J jjlj ^dJjl_iJ ___ •"'j * j O..JJ4J Ij-JJ ^_y_oJ 111J_a 

.**. nvi ^Luu IJJJjjJ 


~ ■ A djl l L yi 4 .__« 4 j 4 S 4 jjj '"'**■ jl )jJJ jl<J iji 4 j 4 ~i lj< iÖLj 



.4_û 4 j4j4JjLJ (>4j Ji4jj4j 

4_s ~* •■■■l ^jdj PantelakisjjiiLûi_ j i_jij u \ W ♦ ^l-uu 4J 

jj_> lil db Jj 4-A uû jjj ^£<LjI£.jI J j<Lj jI^jj<lJ <Lj<L& jjJ JJdj-»<L> 

j dj-jji j ^jj > mt*ê jji> jijjl^ j4 m, <na. j<l^<u j j^^j (Hepa.titis) ddj 

j_> lj j jIa^-ui <i_idjjL>j j^<L4 4_£ djdjj^ jjj (Doxiads^ji ><i>Sjj u>ij 
jjlû (FialkOW)^Ufl LjIj cjjj<LA ^j-cujj_>^uuj^<L> 4^4^J|J j4^<C> q.j>&J 
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j4 — i —* 4 — jjj ^ <> —i(J 4“^ S (_j— jjjj ^V\ ^jJl —ijj 

(_£*jd.vi in^. j<li<ul j l Thyroid ghind ^4.ii£..iij 

j _jjjj Moclure j & uij ij ^yû ^jji m<j jjtj^ia ?'*_ 1 

(£j&j‘ LiU^ dljjj<uk Qjjlj <uöJjLiJ j»<L> (jjii jjj i_a jjj> L$i<u<i£ *j*Jj£ 

4jIJJJlCuJJ 4_ijj Llo<LuÛ j4j 4^ ûdUA J Q > t£j ^jdûJJJ jluJjj lxo<Luû ddJ 

■ CUj^dJjdJ LlJ jL luUJlui jdj J^jLiJdj jjljV c1jJ<L^ 

:Edward Syndrome JjljJAJ -Y 

Cmj c£j4jjjJ ^£4_>dJjL>J ^4 j jjl jJ4j LIj lj \^*\ * ^JLuu4J 
djLjj (jlu4_£<> J L»j j4-j 4-A j Ljj-uujj jj & IV j2û4_j^l J_1 j ^4_j 4_£ 

.4._»4.jû j Ljj Ljl—abu I jj L_> Llj \ A J~aj-juuj4jj& jj J ^jjjj 4_J 4_£ dj4_jjj^£ J \A 
















It K 

1 2 

II II 

3 4 

u 

5 

JI 

X 

II K 

6 7 

II 12 ik 

8 9 |0 

IS II 

11 12 


ttiftil 

13 14 15 

Ulîiil 

16 17 18 

im 

19 20 


*« Al 

21 22 




l j >*> (_,JIj 14<LJ d(t ♦ ♦ »/\) t £<L_£jjj <L_iLs4j ^yjJ j<Lj (£dj_Jj 

jjj 4. il Jjj jL>4..j«Jjb J j»4._j . j jjJ-i (J4.j J I J-u j<Ll 4 <*«IJJ. C)jj<L j JJJ»J 

Jj_ 1 jJ jL> j 4 uu jjj i <L_idJjtjJ ^4_1 ^jLa. jjJ (^<L_j jljjj jJ ' . jj- JJJ 

ji—Uj^ j4_jij ijiLijij. jjjj4_A jijii^u jLj^j (^jj-j <elongated head 
.<j jj j.»(_ g4 mi^ < v . /.a.> (Pixic like ears)cxjjLdj <l£ ji^. j&u 

IjLsj jLujjjJJ j4 I jjÊ J dLÎjj (J_uûjl<j d',|4^ i<U<La jLjlJjdJ<U 
L jjii Lö4.j jLuîi»‘«j< (jjL<U j jjjJJ Ijil << »l.i ...<i I jLjjj Csj j4idJjdJ 
0 <U jL<Lsjjj j <(£jdJ jJjjj (^i^jdjLjj jLlj4j jSL 4 jj^»J dj^i U ji<L*. 

■ Co j4jdJjdJ IjLi jLjjLj <Lls4j 

:jLjL) ^JjbJ-T 

Pataus syndrome 

1V |J 4^4 mjk (jl^<Lo J) t IJ a>4j^JjbJ ^<L-J 

(\X) JjLaj (jusjuuujjjjj j-uu 4 jIj CsJJdJ IJ W 4>jUj<Ll jjjjLsj ‘js,juujjjjj 
4iVljjj (s4j .CsjsJ J Ij N ♦ * */\ <U <L VIjjj (s4j ^ijjjl Jj4j (J*jjj .4 j4JS jL 
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Jjjy 


(harelip)<ui_ (jLjlaJi£jj)J-j?i,i<L^<L^j (jfuU IjjLjLaj £'Lû<>J 
jL (Polydactyly) ^jlj <l^j<l» (dcft palatc)^jjjj\S<ui jL jj-ûo^<lo 

jjj ^-£<Lj<>jL <GL<L Cdjjj IJ—L JL-LajjJ ^jL<Ljjja^.Jl» j ^-lojAi<L <L»IJ-JJ 

. JJ-Od J I J-UU L<lJ J (jJjdJ ^4^ 

: JUJj £$Lw 

V ** 



d Jf i! H II 

12 3 4 5 

ji n K n w ii n n 

x 6 7 8 9 10 II 12 

II4HI UiUll ik*» 

13 14 15 16 17 18 19 20 

** A* 

21 22 


Duchat syndrome 










l "\ j<L-& 4_£»jLsj 4..JI j 4_û j|_lj dj.41 J4jj£ ^_jJ) I J4_>dJjLl J ^4_l 

(_£4_£4Jj_j£ ^ 4_J J^4—j4^.jLj jl_J 0 djl—jj d—J <U>j-l*ijajj£ 

^jj Ljji jaj ‘44 I ^L>j£ .O-ijJJ 4_)JJjL J j>4_j ^.iijj (J4_)l jLuu j4j kdj4.jjjJ 
jû jj._) <~i uo ^jjj4__) cjjijjj l j (jûi jj4_a 4_j jj (mewing)o-ia.dj 4 1 *... * 
(_^4_a.jL (jl_> l djLaj J^j-ajjj) jj jj£ djlj(_jjjj jLa. clj jj4_4) ) jjjJj^4Û 4 < n4 *) 
dj4-j j 4_>4J 1 djLsj ^jjujjsjj^jcUjj 4_jj^. 4.2 djjJ jjj 4Ujb L> .dj4jjşJ 


. jcûkjjdj jLjj. jjljjL 4jsjjj)jjjj£ j»4j 



4—2lj 4 —cûujj (_j424jsj_jj)jjsjj£jjJ ^—ij^J j»4_S L_> jjjşjL_>j 4_ijj^ijj 
jjjJ_) 4 .J) (jj> 4 .iL 4 j tjj ‘*«4 1 (Xy> j - ajjja jji Lj IJ^j_s 4 _J (XX) __j- 4 jj-uJJjjj 

: 4Ö L j j~s < s )J j4J 

:(Klinefelter syndrome) JUHjdS i£dJ)ba-\ 
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LSJSffc ** 9 


<L—J 4 i t^<b 4 ■ in^^J Ltj <L.^4 j& i i V ^û4j L-u<4^ ^4j 

jL_*. dlJyU4—A c(XXy) <Lt Cx-JL4dJ (Xy) ^2j^j4-J 4_jIj (X) ^ 

jjlj <ji_uu4£ j.«Li <(49xxxxy)<Gij I_» (48 xxxy)«L2ij IA <u 

(y) <t£û$a. ‘*>»j4j<l 4 (jij (y) <iS.ija. 

<ol£u j_> (jjiLt jLjjjj (^ljj^Lj ‘ j£jj<U <L>ljjj j»<tj ^2 <l> ijjjj (_yjt£<G<Laiin 
Lj jjjç^*J djJ<L^ djU<LS ' jjjj-uu (_5 <LiLL<L» (jLjjljjj (_yj 1 £<l1^Jjj» <L$jj^. 
& j<t—i j<lj<lJ cijjj-Sjj ' j lI ^iIL< l. jLL 4_» jLijl jjj ‘<K» <■»■»jj_< (_^j|jjj 

^jj.Gynsacomatias o~jj*j *jj<l_^ jL»s.j<La jL<t_ijjj ■ <i ~< ji_»jjj 

d»j .OjJdJ jjjjjJ ^jLuL (JjL<lJ jjj jL< ji<lJ L^<lJ<Lj < "■ *»■>.■ ^<l j jl »mi4 I 

? <lj < jj<LS*jjdj(Masculinization of the female) jjj<L»jj» ^< 4 ^ 



j j<LS»J (^ySjj^Lj j ^j<L<j«Lj C» i ii<LA jLa.jjj j» 2<U t jjdJ »jJ<l£ t jjjdJ <jlm4^ 
j j * * <ji4 I (JJ j t t7i (jjjS<L.j Jj<L.Ûj<lS*J jJjJ J<t-jj£<tJ j . jj^JJjJJ j££<Uuij£ 
dj<t —j I I n i Vi (Jjlj—S (JjL_»J (Jdj—J j j jÇu 4~i m j£ j cJj<i— a (jjj j tl m jjJ 

4_J (j<L.jlJ4jjjj-jJL J<L.J 1 Çt V < »aJ IJ jl 1S1S4 » Jjj 0 • • J<LA 4.j Ç» l~l4 »<L^4u 

(J*JjLuJ 4jl «u<L^j4j (j "/.N 4_l 'L.j & jjj j<t_£jdJ öjlj_£ IJjl£<t_»jLodJ 4 i7ij^<L 
<L.ijjii£,jj jL<t_2.jj tJ .il£lj£.jjiL »JjLj<lJ c!j£ 4 * <t_£Jj^. . a j»<t_4i jL»yria■ t< 

. <jl£<u ijLotj 

Turners syndrome ydjyÛJ 











t "\ Hcnry Turncr ^j laa uij 

4..J a & ‘^* 1 * (jdudj i j jj j ljj jajjS jd j j<t_><Ub j 1 J 1 0 dO/'j 


<<t_û (jL» (y) ^j<j>jujj£ <L£ûja. jla <ÛU 4 j dj<tjj<U<lJ (X) Ly il£<Lajuujajj£ 



gjjfc<t_> jj<i..j j<t_j<U <t__><ub jLj 
j OjjI—» jl—Ul. 


jL> jl___jjjj i j^jj<t 


(webbed neck) ajiJdjj<Lj 

j '■»j<ljjI— uuL jjj<t—I jL_»£djjj 
- j j j- tjÊ (jjjj* - i 

j ( Dwarfing ) j______3j j£ 

(JJJ<t_jJJJ d_U»<L3 jL£jjj<t_A 




Contraction of the)<4<u 
<^.i«j (j*j jLj dt»jj<u (aorta 
colour blindness ^j-jj^ 

jLjjdJ jL^djUlj jLj 

j-J (\ ♦ ♦ ♦ ) j<t__A Jj ji I .. L 


<t_jLa<tj .<t.jJjj^. ^<t_l jl »< »<J » 

j<u^^*j<L» ji_> menstruation jjji».j<t_uu <t_»jj<L2 j puberty jjj_» (jji_» 


(_5jlj<t_j<U jl—jjjjlj (jjlji^LjjS 
<jaiL —j dj<t__j»jj li jjjöJ <t——1 



/\j d *> < ,» d i t»l * \ a i j*! j|j<l u^JLA 

Connective tissue <LLji 


. CujijjJJ L»j 
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Tri x syndrome jju -Y 

O l ||>J d.jl j 4_>4l_> J Lj 14.J4.A j U.oy..Luj.s jjl IV jIi4jLj4j 

4-jLd4j(d7xXX) ûJj-jjjjjJJ j(XXX)4...! 

>4_jj ji-j(y) 4_ijj^. y_la 

jLj£.j4.j j»24j OL^»Jyi jIj4j jL»®jb4.S 
L?jjjO j-aljj4 —jj^ tOL-^lj ,y_J (jil—j 
aj4jjjjjaJ Jljjj cl«j jjjjjJ4J 

dL_jjj i'* 1 * 1 a. j4_ju 4J aj4 *> >j< »SI" 

(V ,— YA) jljjj4_I jljj4_«4 j 4.1 djlj_£ 

(JOJ^ jljdjdjlj ^jLIjjj Jjjj IJjjJljji 

(jlulJ4 .^ 1 4>, , nAjftJ 

ljdu£^4j (J4^4J ^JLui 1® ^^ i Q4J 

^4—i.Çt . ,> u>J jL-jJljJbJ 4 —jLa 4J dbJj4_JÖ 

)L» (22xx) jL» jj>a> jjJ jUjll4 ‘Clj ft 

j4_^4j ^4.14u ^jj.^. j4_£4j j-jJJ (22x 

0 I 1 JJ I j4j öjl |_yS4j I J^LujIj ^yl-ijjj 


NoV 













^î(<L_> IjUj jU<Lj®Jjbj ^<Lj jLjljl J d«j jj*J ^l <LjIj (47xxX)<Lj 

(j-Sjjj 2 J^ 4 - 1 (“^<4 eSjj?- J«^4J jJdJ ^Luu lj<L>JJJ jUadjjJ ^jja.jA^di 

<i £jj^. Cjj j<l_ IûJjûJ I j jj jl i J\ iijjlS ^dJjl-jJ Ij<l_j Cij-Ê ty ^<(-J lJ (y) 

.(47xxy)<Oj»j 

:(Diy syndrome^lj jji 

<LjIj Cljj 6J U Y <U <LldjUj ^k<f<L4 4 j<LA jLjjuu^jIV jii<LL a Jj 

g j j— j—ij^ jjj j il 4 d -L 4 — ' J ‘(47xyy)c>jj—<j_y>*j Xyy <i jj »j 

j£jj<LÎ j»2<L> CtJjjjjU IjjLiIjj 0<UIjj<Ij ^jLuuIjLi ^loaJjUj j lJ_ûjj-.< ■" 

j jK mjju jLU jjj»j l^jIj <l>u<u Ujjj<uû.(iiilcrl 1 1c) jL>j jj j (stenle) 

jUjj jjIjj<l.j ^jj-jj Qjjj uaJ Ljj jl UjjjöJ ^Cûjj.<ij dll<L^ j<ULU><Lj. 


.Ijjj£ ^jjl jjj dUlj<U <l> o V */\ 

dUi<L__j<Ll d<L__j»j<Ujjjj jil _J U nto ^JU^uuU Jacobs I _ ilj 

i»<U jU \ Ij<l><UIU.jjj 4 j»<U jUj VY jU<U 4.1 ajjjjlj,ijjj Ijlll<UIU.jjjl<U 
jjjj4_lljj j Ûjjj-J U-Öjj ji<Ljjj j4_J (Jjjj (j-jîxU <djJJ<LJk jU<Lj»JjUj 
(j®j<U>jja.l JUj (jljlj t _ J jL$.jj». L yjljdjj J U<U dUjj<Ld U ■ ■■ jj 0<LiU<U . jjJJ 
Q ■ »Q.>J < 4_>Ijl Jj<L.jjjdi>J <L>I«u4l Jjjji. ^<Lj (jjljU 4.1 j4.1 J>J LuuU dUjj<u 


.4.jl jjLUll4.jjjujjjjl<U j<LU jUji. 
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V1 <t_£ Ijjl&LÛl^ jajÊoJ djd4_»<U djJLu jj<l—a. jlil. jm ; ._JIjLui jj<U 

jLxUaJjLiJ djJ.3. j*<U jbjlj ^.jjj Ijjj jmkI^ 

mosacicism syndrome -û 

djjj<L& -Q i'OJ ULÛ jIjbj jjji j j jj£ jja. jjJ jl£<ûLj. IJ<UdJjLiJ ^<U 

,j>jjjj jmjjÊ 1*\ jL><i^.jJ ^< »v«i a .j oiiaJ IjLj jj jjd IV <ûLj. 

j<j ...j< |j j £j4 ■ . ^ jj jjÊ JjL_ ^4_J j4 — ^4Î 

.(XX) ^< . <*.j a j o i iaj (Xy)^ 4 jLi. dLijj<u 4 .S.jjjs. o i iQJ djuajjj (^jJj 4 j 


Hermaphrodism 

: jj<Oj j£jj jj<Luu h7i jj J <Ut>Jj L> J ^<U 

true hermaphrodite ySjjjtjJû 

jLmj-mujjjjÊ ijljJjs L$° JJ jl^<LÛLa. |J4_Sjjdjjj öjj-a. j»4_J 
Jj4.j j4u<U j(XX) jl >< v » <*«i * j j(Xy)lj£ <<iL> d»j 4.ÛIÛ. djjj<u 4 jIj <uIjjj 

dj$4 * 4 Êj »J <OJ j 4—_£dJjdJ |j<L_jLj<U j s jjj__j ^yjlji^ jj£ jjJ j4 A 

j jj_j jjjS (_jjA4_j I jC.O l > 4..J Lj cQ iI j-j jîiL 4d.jJ^j4j (jjl£<Lal jj4jjS<U 
Jjj (_yjl Jj4.jji d4_i lgJ4j j OJju)J jj ■< .<4 < »j<Uj j<L^j4jjji4j j jLjdJ 

Ji (SCf* ^ 

/fHJJl 

psudo- hermaphrodite ûAIIjjAj 

"(i- 0 jlj^-Jjj‘UA j <jjJ-j jL^Jjj<UA 4_iU4j 

■ <U<U jL(30 Jjsjuijjjjj^ <Ûlj jjjj 4^ jLjj34^<U 



Cx-J la^J Ç±.iti J 1 JjI i <7i<U ^L>4_J (jj^) <Lj £j c( 46xy)<U jruLijj 

C<L-HJ jUljI jJIJ-lo J jl J4 ^ l >tf> ^_0 <l 1 djdjdJ<U 4^<Lol Jj<Ijj£ ^^4j 

j4-i«« <L^l£dJjU ^<LjlJj^jjJÖ d J Loj<LJ» <L_£ 4—idj^j ^jj i*v ^<L_J ^^dj<L-uj 

mrf ,j—lidj <jii£4—«i<u (^jj ^i . ..jjj 

.jjj|jj <4 jj jLjjklS jjj Lj öjjj<(J ji_j (male regression factor)<uij 

^ j<Lj cO<L)Ijj<Lj jjJJ <L»Lo4j 
O—ljaJ djj<L-^ jjj jLi^j<Lj 

‘û—iP0* J J L ^?“ Jjj 

<L_ijj4£4i «I V«i ‘«i I ^St<Lj 

<1_ j^dJ Ijjl—iLû j_>jj. j<Ljjj 

4j cu j<lS<>J jdJ d i~ujJ (^V 

‘û>J (j—“ j jjLj o<Uljj<u 
Ojj^jJJ IJjJLuj Jj4 a ^4.J 

Ij£j 2£4_I ^4_ilijlJJ<L> 

<L_j<Lb I,\*<1 << * ..J J (Jlj_jj 

Û^ t 'jj^-jj'—«u4J <*—ijLj^A 

(_£<>j4_j jÎlJJ ÛJ-^ dJ J a J jjj 

I j4 _J Q J ‘ ‘ û Cjj l^4_jI jj<J 

(_y ■■' J * I JjLi^ JJJ<U <U4Jljjj 

(^JJJÖJJ -j (_^djjl - Jj 

(_jj ijjlSlIj£4_j4j Lj Ö4.JIJJ<L 

j<t_j jj'<_Jijj<u (_^(jL<t_^ û* * •“ “* s jj' j ■-< <<*■' mtersex û jj 

4_j 4.<& ûI——> XX 4 jjJJ l— iJ jL lj 1 S<> oj mijjjj^ * . ..IjJ <44 û<ljl <<'4S 
ûL»jjjj^4 mi4j .<Ljlj<)Sl li?) 4U4 j û* »4 jjiJ a ^jl jj4_j p. <f4.j û(46xX)4.jl j 

djl_J (k4.j t>JJjJjJ. 1 jjj lÛJJiJ jjj4_l Jj JjJ J4.J ûLu 1 jj<lj .t>JJj4_j '—< *' 1 Jj ) 

j4j4J <»jIjj IjLiJ jjj ûÇfj^tjjjJ4j (_yjjjj^A 4iLa4j4^^dj4j _)j dj4jjjj4^dJ 
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J djj__aj jL»£u<t— 0 — i JJ^—H luU (_Jjjj<L_l dj<L_j 

JJ dj<Ljjjj4^dJ jU<LSjA jlSdjdjdjjj<Ll ^J^^jjj<U .JjjjXuu<U jUl<Ujlja. 
<u__jjjjjA jl »< llj jjj._j Ijjl_:jjIJ ^_ uj<lI <1_jLxLi djjl_£ (J»j4_j 

.(androgens hormone^jij£ jj jjj Ly jU<aja.jjjj<u 


sertoli cell &&[*-'\ 

(j<(_jaj<U JjJjljjj (^Uo-i^jjjj jlj <Ljj<UaJ jdjj<L^ djL<LÎ (j<uiLj. 

J°JJ —J (jjUoj<t S~i m ijjJ <1 —ÛLj. (jjJjijr^—Slj j jjjl j h «I t . jLujl£lJj.jj 

■ <U jdJdJ 

Leydig cell lidjd i$4jL£ -r 

.dj<uaj M<j< -«. <jjj j|jjj <û j<l£&j jjljLs. fljjjli (jj<U4j|j <U<lj j£ 

j J in iii u*j jj-j (jjU<Lj<Lai jj» . jj_jjdj (Testosteron) <t_jjjjj ^_jjjjjA 

. j<UaJ Om jjJ (Jj^ i-SjjJ j (jjuj 





: AuLj pAi (jjLStjLi *jAui 


1- Roberts, Pembrey (An Introduction to medical 
genetics) 7 th ed 

London 1978 pp 167-205. 

2- Gardner: (Genetics)3 rd ed. 

Newyork- 1967 pp 210-240. 

3- Medicine Int, no. 10. Oct. 1984. 

Pp 425-436 

4- Post. Doctor: no.7 vol. 7. 1984 
pp 434-438 

5 york 1970-pp 493-507. 
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1 


♦ 


d *L Jtîjj 

Sud^jdiii jiJ l^a cujl^aJ!jg^ 

v 


^il—Sdjljj j»«La.j<L-uo (j-iJjS »j j '» < > ljJ ■ ( _5<(_S<ûljlji lit»<LJ .(_£jjJji£<Li 
<1 1 V 1 l»<LA ‘* uulj ■ <Lojj ji<L_l j<\_A .1 jJjj.a LmiJILJ lJ t> Jj<Lj<U <Li-uiilj 

jjl_S < ( _ y il£ljj<L.» j\_£lj JJjLjj ^dJ^Ljjj <(_j|j jjj<Luuj<L j (_£jliiljj^<t_l 
<S a jb SJ-*" L yi'-^ d j l J l ^?> <LaI_ujlLuj (»<L^j<L-uj ^ Jj£djjG£ljJ 

jdj<L.Ölii ljjsajj<(-J<U (_£(jj-i (_£l—S-Jj jdj<Lijjjs (jjj^j.uuJ^LJl J jUjjj-^ 

. dj<Gl£u £tjj& j jLujtj j» (^il£djlSi<L& 

(_£jL_uj<LuUJ (_,il_SdjlJJ j<L_A J<Li "* ujjlj (_£<LiJj£ ju £jj—k£ljJ ^<Lj ! jj_a<LJ 
^Ljjj jOui/jjuu (^l^djljLui <Lil4;La. jj • l4i<G<L dj<Gjîj^ 

1J4—Juj^<L_j . 44 « 1 uu^liû (jiujJJjdj JJlJj 

td j_j j1jIj<lJ *j(jji (_ y ijjLuii.jj<U j(jji (_yij^j<L4<L .(jji (_^<LjljjjJjjS<G 

_5 <L_jIJ jljlj-S jljjui. ^yilijl^j<LA<Ll <L£ji<L*<t£ .<Liljj ^UjjJjS<LÎ jÛjj<Lj 





j L*dJ ‘'jljJj -jjl-S (^jUdjj^ <L>jJj£ ^jdjJ-ijj ^jl£<GLi ^4-»^». 

^yi Sijjjj<& >7i 11 <L»2 jj<U jC»Jjd>J (jlûJj L<U ji j<LÎ_ljjIi LA> J<Luu *>jij 
‘Lj 'i tti-L jL_jjjj Lr S. J~i inM jj j jlLj<t__l ^4 —Jt>jJjj .lj<ûjusdjj<L_uu j»<L_j 
^L-^jdJ jdjjjljj<L_alj j_J jl__J Ifj j ^^jjjlj j4^ijjjj jlj<Luu jC)-uu»Jj<U 
<LjUj (_g 1 ■ jj l j ~- < -< 1 ~ j»4.j .t>j<Ljj Jji I Jji>J j<Ll<U j 1 t’.Kd t". ..Mj t>j_Jj£ j j£.jlj 

j_j (ji-jjljlji (j_£.jjljj <L»jj djljjjilj Biotechnology ^jjJjiS^j jj(_» <l_»<lS 
Ijjj ^jLS ^jjJjjL (^l^djtSJjSjl jdjdjdjjj«ii ^LjUjji jlJ<Luu 

<CjI j j4 ^a.i | Jj<Lj j Lu IS4 *yjj j 4 j^J< j' »JLo L> > J 4.. 4j I 111 j j4_£dJ 

j j 1 j__uuLt >j Pure Science ojjj ■ ..*<ij u>j i" ■ ■■ * c * L>4_£ jiûjjjJ jjLj 
dj£<L» <l»jj jju»<L . Jj£t>j (jjl^ lj"e» mM j jj Cjjjjilj" :(jjjjljjjj (jjlS jjj<Ll 

.Practical Science jl£<L»j>j<LLuiilj 4 J 

L yil£4._j(jjj 4 j _Utûlj4j Ct tuiJ .I ,L,iI_2>jl£ (j4 IIIjjj<Ll .(jjjjjj£<L_jjjL 

(jjjJjj__ujs jlmmunology ^lj^j-t—* jMicrobilogy ^jjJjjL_»jj£jU 

^yilj^_iLa. jGenetics ^lj^jL-jjj jBiochemistry L__»jaSjjL jphysiolgy 

■ Ojj*uj<l»>j cytology 

<C>L£>J(jJ Cj_uj>J >j>JjjJ (j>J4 iii (jjL»j^4-J .4j 1 ■ ■'*lj j4j ^LSn^jtLu, 
ûJjjj jjj (jljJ 4 — J jjj Ij—iljj .(Microscope) >j<(—ijjJjjj ^jA 4 ___j<^ 
IJ(^j<ljjL> (jMedia jj>jL<U 4 ^ »5L»<lI jl_»<u«L> jjj j>j4jjjjjjj jlS>j>jjjjj 

>Jl—» j4—J (^d<Lj (jljJ4_» d4_j j - O-Jj£j j4_u, 4J jl_JjLS J j_Jj^J >Jj>jj4-J 

Lj4 ,^4 >j<LA ^jLij jb Jj . 4_t4ub IjjLlÛu<U4J ^<L> L>^LuAJl^ 

. C>~>^£-> (jLuuUbJ dJj^^ 

j_J lji^>jl_J (jj_i (jjl— u,4_uljj (jjlj_j >Jjjj >Jjjj <>j4_j4iiljj f*4_J j<L> 
j jruil—jjJ jjijjj4_j (_ y il_jjA j»4__4j4j<Ll 4_ilj>j>jjjj >JjJJ j»4-J (ji lijAj 1£<I_» 
•>jjj L?4djJ (jjli>jl^.j4uj j ,(jjJ<La. jjdjjJ *J>J (jjl^4j£ljjj. 4 ju>j 4^ 
(j4_-jLL (j^—jl^SjJ (j>j4_jjj j J ^yil^jjljj^—I Çj ■ < 41 ilj (^j lij Uii4.j& j<L_^<Ll 
|j<L_iLi.4j jl^4_iL»j4i jjLS (j4_u,jjj ^,-ilJ j»l >l 4 ‘» ty j4_jjja.j >j>j>jj_jjj 
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j j j»■ .'-^j *j ljdu<lj<U j (Genes) j t£<LLt ajj ^ja^u 

jl jjLSdjl jLi. djd jajjjj<(_l d<i_ij<u jM-> j IL>Ljjj j<J j Li<lJ <.DNA (^jlj<LS 

j4..j Lj. jj jjj jIkLjIj ^*<I<<i *» ■" j->-j ..4 a <i **:....... ^j |_aj<LÎ jj jjl j<Ul j<Ll j£j l£ 

j»Uj<Lj jDifferentiation ^jl^Lta. j<ui<^ ^ISdjlJjS jjujjj 

<ljjdj«jj.jj (j<ûLj. jL jjl£<ûLjj<û jjj<u |jjlj 












<t_jLA4j J J4.LLil.ij l_jl<L jl<J *»»-«■ .... J <£jlJ<(_J ^yjjj<t_SjdJ I ' <lL><ll 

lj<(_4Jjj UjjljiS<Lj j»<(_j (_5<(—uujjj j»dJj<(_4<U jl—lSUjj (_yS<LtjuuuU (_5jjjj<Lj!l 
(^ljJ<t-l d<tj (jlJJJ O-uujöjJ (_JÖJ^jj (_Jjlj<L (jJtjjULS-JJ dj<UjA<L .jJjJJjS 
f4—Ii J jdj<Ljljjjj jljdjJ_jjj Jû<Ll (_,jli<l_Jjljj<tjlj J^lji^t-i JJl_J (_yS<L_t 
J<t— jL$£-ij lj~iljj J ( J 'ij' (^j—j. ^*J<t —UU (_jjj <L_JAj£jjU lj—idjl^j<LA 
cl<L_i (JJj<LjJj£.jJ tj j O-JjSj jLuuj Q nJJ <L.jIJ Lo j<Lj (4<L^. j<Luu <j\Ij-ij jjj 
j_t IjjJ jL ê jjjJ<Lj iIJuOjjIjj j»<t..J j<t.J j <0-JJ (1 Ljj 4 j j4_uu<tJ j i4.J (jljJ4j 
jJjiluuuJJ (JLS.Jj4—1 <LjIjLa j<t_j (Jjjj »» 4J <_ y ilij4.S.jj J jJj-S O-uujjJ 

j»<U jj-ua. jlj<L_uu<L <djlj-j ji<t-j <_yilSdjj<t_S LjjUjjS j <dj(jj_i (_gj 1 < <i4 n i JJ 
jdlJj_L (_gjl <<|4|~|JJ (^j|jj<L^jLS jidJj<t-J 4il <jua. jjljtu <t_)Ljjut jLxLjlJU 
(^4-jdjlj J<L-j 4 * <J< jt ^ Jj-... LjJjj4j 4 j jL uu4jjijj <_yJ IS4 m4j4j jjLjjdJ 

i^L-t (_5 jIjj 4-J jl£ajjj42.-Öjj <t_J$jj (Jjlj_S jliuj<Lj (JdjJjj 

.jVjj jjjJL *\A 4jL^.j \A^o (jJLuu 

jL£JJ4jJj£ .J)G <_£<Luu jjj<Ll <4jljj j»4i j_y.j4.S4j (JjlS.i4uS <_£LjJj<Luu <lSjdj 

(J4jL<j» juj4-S4j (_yUljJ \M i ^JLuu 4S O-JJ •>j4j4S<LÛuut>J jWhitC OjIj Lilj 
jj.j jj<t_S q ijMedia jjjL „•• ^S.jjjjjli4_I <ljLj4j <_y_Sjjjj 

(_,-Ö4S<LsLai4j J • jjj<tS uu J(jJJ<l —A (J4—lillj j jlS4—JjljilS 4—jjjiu<Ll 

(JJjj<t-S (_y_S.jjJ 4-JJJJ ljjLai4i<Ll (_yödjlS j»4i j <dj4jjjSjjdj (_£jjj4Sj<Luu4j 
jLS<t_Sajj j^jdj^LiUS 4jLjji j-iljjj jLSUIj dj<Lj(^jA4j j^jjJjiS<Lj jjl-J 
dÛJ<t_S jUilS<L^. Jj<t_l j_jjJjj Itlljj-fL IJj-^. j 'j<" ■■■•> ' (_^LjJju j4.Sijj4j 
j(_yS—ûûjjj djLS (_£djlj<t_J ^4_4 j4j 4— l~l_l jj' djj<t_S (_ji_uujlj j(_^jjjl_j (_yjl_Alj 
•OJJ IJ <_yiljSljji. J(_yiljjUjdJ (_yilS4jJjj 4jjLuu4jJlJJ J(jJlSjIiJlS 
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(_yjl| j J> J J-y J®J-^ij^ (jlj<UjJ<U (ji<Lj2luj 


jj<a4.—Jb j<Lj j4—<dU<U jl JjLjjj j-j Cujl-^JJ 1 ' a<. ijd ..i ^t_uJ (^j<t i ujIj<Luj<IJ 
.Cj.jJ (<LjÛ4.j4.j JJ<UÖJL j»<(J (_£<til£<Ll (jljJ<U d<u *J<Û.JJjj jAjd*. ■ 1 j< ■ I 


*jlj—u J<L_UJ<U <1—£ jl—Jjj J<< £-Lj-alj JO—LlS jljlj<L—A (_^ljöj<t—UJ <1— J<Cl 

. Jj<lLij£jJ j iL (jj i£<LLui<L^4 Ji<ut 

jj<t_4 jyjjJ^J^t—UJ jö<t_Söj<U J_J (jJI—UJ UJ<L <(JU_lljJ (_£<UI_UJ (j_UJ j»4.j 

,j4.iI£<I j (_^ljJ<U U<i.j »jL^i<tua j<ij jljjLtj (_^LjjJj^<Cj (_yiljj<Lj<U Oj jj»jl j 
(^jIjJ (^jLSULuj j4 Ê4 Î4^ j i7i-k<LiaJ JJ<Lj ->jjj < jljj Ij-uljJ (jAjVLuj ^4J 
jOjjj<iöjjj jj<Gjjjjj^ j jjjLSJ<tj (_yjl4JjL jj jjjj4i<u (^jîLuj .<ljjj<Luj j»<U 

cJ<ljjO-ujjj (JJJ<Luj <uilJ <lj<U jLaj^ lj<tj tCommunication jjji^jjjjjo 











«■ 9 ] iy> 

jjjj <L i 4 -*lj <^“0 <j"JjiL4>IJ (jiîSlLuu j (_jjj<Luu 

■ dj<U l^dJ 

O-uudJ IJJjJjljiu (£<tiîsLi. j»<U ^jjJjiS^tjjjlj ^jjl^djl^ (^jj^So jryljJJJ 

:jj<i£j jlöjj 

Organic Substance jli<L»jljj<tj dJl* -\ 
Micro Organism jljajJJjjj »jjjj-V 
Food Production dljji. ^ljjA j»<uj<u-V 
Hygiene rcscaih ji<jj~--jjjj<G aj<ûjjjj -1 
Agricultural chemistry jlSjLöS (_$Ljj.j£ -o 
Analytic chemistry ^jlijö c glj<\j<-'\ 
Genetic geometry ajLsjj ^djljjO -V 
cloning aj<ûj jÊ j<u<U -A 

(S<t__j jjl$4 *<^jJ .- <t_j<uV<U djjj<L.Jb fj * * ■ <Uj4J j__j ■ IJ__Lû4_a4j j<t_d<U 
(jijj£4_J Jjdjb-j. (_$4-ilj jj j»<t_J (_5djL_ljdJ a ~i . n< <U jOljJdJ <tjijjjJjjj<tj 

■jJiJ^ 

: dj:f»4S4J 

j>4 < (_-J *< t<_3jj__a ___ - A »jJ . - jj L.Jj ___ *'<^ < j< Jj<LU 4 i~i 1 S 4 I d ‘^* 1 * 
JJJS4_J (_£<t-jlj_9J J4-J (jj<t_kjG<U •4_JjjjJ (_jjLj<t_j jjjj<t^ 4'l~i M IOJ jJjiLijjj 

4>jL jj<Uuu (_yj Jj£I jj4,„i jj jLililj (^jl^djljj<ti(jj <Uj<u 4.jjj jljjduuaJj<u<U 
Jj-uu Jjj-is. (_$ajjj J<t_ş 4_jjjjli<u (jûilUjGtJ t.4_j|jjis<u J<LA cöjjj (_5<LijJ 
j(yLjjAjli4_J ( J~i in ti (_Jd_5<t_Jj<U<U fîl<Lj C . .J-jLA Lj cjLj L£*jjj4-d jjjSjdj 
(_j-j 4_S jdjji4i ^-^jljş djljj_jjjjj LLujjjIj <Lilj_jj öjj-^. ^<Lj (_yiI iJ4> ^4 _Aj4j 
4-S.idj (_jJ<LjLSjjj<l£ . j<LS.J <U4 ih iS js4_j (_^jj<t_jj jiljjLi (_£jlj4_j<U .Jj4_jjjS 

•(^jjJjjLi (jiLSLIj <t_ijjj<u o-jj (JjL^-jjJ JL. u<lL<u jjj Ijjj UIj (_,iVLji<U 
<>-ijJJ (,jlljj4_l Jjjj <j-iJj£ O—uujjJ j-J L?jj-ljj^4_jjjL j<t_JdJjJ jljli<t_j 
Microbial industry jlS<L_jjjjS.jj <ujl__uu<uiijj<u jjj<t__j<ti .a jöj* jaj_jjj 
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BlO Jj^-Ujj jjL> 4 -j 4 £ 0->J ^<LAj4j cl. 1 Jj 4 .U 4 j >jj.a« dj<L>Jj)<L> j CiJjJ* J j Li 
(J.jjj>jjjj J.j Jjjj<Lj (^jjjj4_I Ijjjjjli dj jj<LA<L) Huijj .CujjdJjlj alcohol 
dLujV ^djUojiLs j ,j-U jlj (_£<>jj jdj (j24^ (^djUjjiL Ij<u lljj jj4.J CjjJjI£<l» 
Jjj<LS Lû>jj<lJ& Jj4 j 11 jJJ j4xl£ ^j JjS.'.Î.j ujj J jj l$4 <j l<<* t 4 ^ V<l£ jJ4J j 
jjIj (_^ a j 1 jjj»L t j'<<< •'■'' * jLU (^<l.Jjj<UIj j l^ *j~~' j jL£<t in<t^.j<Luu jAlga 

Cobifera langsdorfi I jyLujZ cJ >j jj<U jd j^jöj jju. t.. jIa <lLI<G 

<Ljjj j»<t-j cCjIj_j jjj jU o ♦ (£<c£.jji O-jjljjöJ jJL-uu J(_5 ji>J Jjjlj<Lu<Ll<t£ 

(XlJ Ij s>j<t ujjjjjI<lJjjL (_Jjj|<Lj ULujljj lCmJjI&U Jjuji4j ^jjjjjLS jj Jj L& 

j .C) i i7iI.<Lu jjj (_^jA. (j4_lliljj jk4j jL> Ls>J I ><jJLui 4I 4.1 >jIjl 4.jj.>jj 
J (jLujjuJLSjj (jJjj Lj_uijj Lj CiJJjl^4J jl£>jj4^ 4JUjjjjjjj jj jJk.j4j.ujlj 
jli4_Jjjjjjjjj j jrç-uiU j.j jj.j<<~ u<lj Acelepsin speciosa Lj^ >jrLui. 

. CdJjH<L> 

:cl>j jjJjljd j <»~ ui4j<La (»<L_j j j jjj<( j (_£4 jL>LljiS<Ll j<L.J cL.j Jj4jS 

4-^.jjj (j> j4jj j<j <ii (^l_jljj 4_S tThermobacterioite saccharolyticum 

LN ci * jilj<l.Ls jjOjj 4J j l4.j<LÊ j lj4.L5L.4j JjlJ (_^>jLajjiLj jcljJlj j jjJjJLut 
(k4j jjj4j . j4< > clu<jjJ Lactic acid "*uLa ^Cijj j (Jjjtjjj jjljj>j >j4l> 
4_jj.4j jII<lJ furfurol Jjjj-ijji j ethanol JjiLjjj <U jjj ^-ijjj 4_>lUj 

. j4j>J "* i<iJjJ 

t jjJj4_i (jjjJ4.A. jLA. (_yjj4_i (_j>jLjjÎ.Ij 4_J C)_Jjjljj>J 4-jlUj j»4_J j<U 
>j4jjiLu.jj j jû<L^ (^jLS>jljj£ (jjjJjiI<Lj jjLj (jjJl<Lj >j4jjLuj lj (jjjJ<L>. 

oûj 'ij o _j j»4_aj<u j 4_ijjj jj jj U<lI jjj ^j-ijjj o_jjiljj>J fermintation 

j jjCÛjj (jjL^ j jj~i | I.i4j tJjiLj jjj jJjLA >jJLjL u»4j j jrşJUj4i ^j4jjU<L> 

(jj-s.i4.it4i jjj4_j Jj4„£j4ijjli .<L)4_uijjj (k4.j j<LjS . La>jj4.j6 .(Jj (_yS,jj4.S 

(£j>ji>j4d. L> ■ jl4.C.4 |7| 1 n L) (JjI<Lui cj>j CujUj Ijj4j jl£<LlI>jj >jjj J<L> 
4_j|jU (k4„j (J4.J >jjj j4-> s.. IJ s " A j4j Lj < . j<LJuj4jIJ4J 4j ■.■!■■■ <*< j ■ j^4 ... 

. jJj4jû jLSLllj >jI > . 11 > j4 I <Ljjj j4jS <4j|jjj4j ___< * *<jti41 j>jjj . jiVi'V4j.j>J 



<tLL_jj_jj<u j<u (_j<UjJJ . jjJ JjlSjluiS (^L.J<tI<u (_j<ûljjaj j<û <t£ jdJdJ *j<û 
(JJi j»4Aj<U jş .OJjjjJJJ jj jljJjJU |j^jjJjjS<tJ jjL<U <t5 jjj ij^l 

‘ j<L£j<^<U£a. IJj_jj LaIj ^jl£<ULuu<U Jjjji ^jl£<LLujjjljjj<t£ -jjj 

_^ljj£J<L-J J^—uu4^ 4-><>j4 > i, < «><£ J4-> ^j^4iii.^ c^Iu4 i. 4 <>4 >4-o ^4.U ^<Ljû 

Jj_«j j Cjl£ 4 .jj Lj^J 4__^<>jjj ^JjL-a. jjJ—jljj i CujV >>> jL_^Ljdj 

jd_j<Lj (_y£.Jj<t_i. jLSljlj <lj_ui»jljjj j»<Lj J<t—A <dj<Ljdjlj j.<U jljjjj£jd_j j_l 

j~i j~llQ-jjl£<Li (_^jjjjj£<t_jjjL JJjjLaIJ (jjVI_uu<U < »j LijîS<l_» (_£l^jj<LU<tS 

. jl£<t j~i‘7 | jj_u <UJjj. _jljjlS<U »j_J_J jjLkjJl ^<tAj<U 

jjjj jujû (SAmjS ,S<u$jL; 

* '*V ** ** * 

(_yiLjj (_yil^»J_jd.S <1 ■ " Y >< >J<L&<U Clj£<U<Ll _JjJ<tj t<ULjjj (_yi_J_JJ (J 11 I _l (_g <t Mll^ 

_j dLjj. ■ (_yj •"■ _jj_u _ r J Lo L_j<tJ j_jj (_^.jjLlj ■>_j<Lj_jA4j <lI . Q_ljj<>j| J (jt>Jj<Luu 

■>JI a *«!'< <*jl£<t_l (_J_jiL j<Lj (_yjLaj<t_i<U (^j<t_jj|j<tj (jlxt_j<tj tCU_j<t_I<>J _jLj 

_j jj-uiLa _J<Liijl£ (£jdjJ-S _j jl£<Ljjjj<ti d_j<ÛJjij3lj <_yil£djja.<Ujja. 

_j jJj£<_$j^j<U (^JLuu<U<D<U •c?jjJjj^<LÎjjL .d_jj|jj<U >_j<t!.jJ ^yjllöJjjjlI^U 

<t.jl_j<tJ .>_jLj (_£i>j_j<t_^ (_jjl^.i<t_A cljJ<t_^ <<tj<t_ <jd£ (»<t_ j (_j_iJjl c> «du<U j_j 

(^LI_JJ<t j ■ IJ LjiS<(__! Uj jj<t Js (jr J_jû l_JJJJJ _j^li (JJLJuUU <U jJj. j (_£j l_I.il IjjS 

_j ■ Cuxt J> >_j<lL_ûû_jjjui<U jL<t iLjljuîiaj J «.1«» «< dJl_j _j<t_j (_j>_j<t_jJj^Lua> 

■ (jVi%<tj j_jjj< Lf ^<tj>jLo <tJ<tss_j£ _jj jLjjjLli»_jj<u _J>_JÛJ j£ujû I j«7iL<U 
^>j_j<l^ (_^<LjjjJ <_yijilj<L^jd_j lJ(£jjj l-iuljJ (^<L^Luj j»<U (^<LI_jlJ_jj _j<U 
j<Uuj<u <lI<L_ j<ti _j_jj<tJt<tj t LjUJ<t.j ^ ' LUtliLuj_j" (^<to._jL<tJ _j_jjj^.J<tA O_j<L 

eJ I^Jj<l-I jLILIj ._j>_j>_j_i _jÎLj iJj-ll^i-ÖI jLljlji jjj (^<Lj<ta._jL 
d4-t4V94 tf> J*>4 A (jIuL><U j LJlÛI J.J dj4_J4-A4-1 j^-uu j4j j<G<L»U ^<U ^<Ubj^4j 
<l-JdjL ^4-J j4-A j4 >4 ^ J JLj 4^4j j<L> ^ ^ tjl j4_Vjj-Ûu j^^<L.A<U 4.£l^ j4_j 

_j»_j<t ij «» L> (_jLI_jj<l^ o_j_jjj^ jLdj_j<u3 cljuj<LA ( j ij-> (j-^lj^jjj jLSLIj 
<t_il_jL _j<t.i _j«ojj<lj> jl_>_jL_jL (^iliuliju jI—>j >j 1_j _j_jj<t.uS (_jjjjj_jL<t_l 
(_j.jcs._jj (_£ Ljil<t_! _jiLj<t_) < <~ uiL j<Uu«<U t(jI«_jj^<Lj .>_j<Li<t£j JU (y_uijj<U 
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(jlio jilSo_jj^jjl^jjjjU jjUo _£ ajlj£ j. 1 IjPseudomnas 

û>JLIj JÛJ-^J^ ^ a J c£ <Li,jL * *jJ-*- ^ L£ < '-il_$li J* 1 -* 

. jU^L j 1 ><7i Cm jj aj j_i .. j i tf> 


jfifJçiSdjjpL) j^Siujjj ^AujS ipdjjui 

** * ** *• ** **** 

c1jJ<l£ j j<Li<L>^l f<U j .4_ilJ (jj> i£ d,jjj (^ajljU (_^j jJji£<L> jjL »j<GLuuJ 
(jjJj^JjL-JJ (_Jjlj-J jjJj<L.A<Ll (_,£<(__> li<lJ . Jjl.ÛiJj U (_5Jjj<(_£ (_$jl£i<t_J> 

<|jj<LuidjU. j(_jjIiji.G 

td_$<t_i<L£dJ (_gd jijj£ u j<t_j j;j j ^jjj£jjl iJ (_g<t i~i >£ 

jlj<LA jlj<Lu> (_jjjJJj<L><Ll ( j£ < “ ijjj (^jjJjjL (_,jl£djj<L£ <Luij£d J<LA<U <l£j£<u 

jijj<t — j . Parasitc . jl£djj£.<t — Uij j jUdjj<t — £ jjjj jjjl—5 jlj_j£<t_j<tJ jj_^. 

jLjjj. £.ju j<t J cll£<t _ > j<la RNA I _> > DNA ^jjj£(_^jl_>j <_£ l£.l j<t_ I 

jjj-^- (jiJj^-JjLjJ (_j<t_<iij£<iJ CLuûlj <(_jjjJji£<ijjj Lj (_jl£jj<L> dj<L>ljj£.<LÎ>j 
.<LiJj£jjljj (_jl£jj jjjijji ji<ul£jj j»<Li .ja j<l>jj <l>Ljj£jj 3 j<ti ^djG 
^j—sIxlJU i<t—£<L jjj£jj (_,—ljj£jdj (^l£jj<t_J i<t—jJj£.jjLj f><t—i i jljl—- j. 

j I i (_g Jj£I ...a,i ^£<t >Ljju<lI ^yijiL-'-. IjiL-jûLiJ i jj -~JJ »j<t£<t <I<j£.<Li 

iljLjS»J ö<t_u>JJ<L> <t_£<LjUj<tjj<tJ I_ujj<Lj idLjjju ' ^ (_£djl_ sjj i|j<t £ >j|j 

iajajajl £ , i> jj (_5j<LA.jdJ (_jjLijJ>jl£<t—»(_jl£jj<t_l j<t_j(^ji L£jj j»<t_j . jjj3<t_j 
0 ...4 4>^J <Lj Ij<> J Jt j<lJ i*l c DNA j<l_o '“**■ (_£<l£L$£jj Ly il_uL<L.i 


■ O.Jj£»J j t LU *** 

(_£jl£i<t ll (^jjJji£<t jjjL ilj liuil£<Lui>j£<tj (_gj<t miOjU. ^.iL.£*jl_ jj<lJ 

gene ^j<L_u3jb. Ijil£<„_>L>j>j <t > ■»j£<ti<Ll <ti jaL> jj . oj L tj&jj‘ l£ 

(£<t_jl^£jj i 1 -»- __j_jJj£ __jji<" ...a >j 1 <l_jjjjj<l£ ojjjjtajjl£<t_> therapy 

j<t_*> iDowns Syndrom (j»j.jJ_j£i<L«) jjlj LJ ji,j£<ti<iJ <tij_j jj . jl£<Li>j£<Li 
O ■ ji Jj J <t K i~i >£ (»<Lj <l£ Qjjj >^>.3Jjt>J <t_>»jLj jj£ j<L> I J<lJ<Ljjj.£<lJ 

^jjj^ (»<l.£ j Sickle - cell anaemia ljLu.ji<ij .<t_ulJ(_ $ ji>J£.<Li<LJ L> iOt£»j 







Tay - (jfij I iii ^ Li ^ ilj c^<l> jThalassaemia "* jm (_gUjdj 

jj<ua<G ^<Ljlj<u<Ll CLJ^jljjdJ .Niemann - Pick dljj yLaji j Sache 

jU<U <sjU>U (_£<Lil_jjL ^£.jj j<U djjj<LA Iaj^jIj Embryo <tl<tJ<Ujj£ 

(^LS.jj<i —I .Villi j<i— jajj<iS Cj—jjjjöJ jl— jjj j jjj—i cj —<jjjJ lJ jj-jjj£ 
(jla<Li jl .V<lJ Ci.JjjJiJ (_g j-><Ll d<L>tUJ<L> jJjJjJJ <Ljjjni iS >1j JjJ< 

iCuj^j _j.i Li<.j jaj. j~ (_jLi>U<i.j j cTran - cervical aspiration d$<tiljJlij 

jlj^S.jj Lj |j(j»jjJ^j<Lj) <Ll cJöj JJljj jJijj^jjajjZ. jjjja<Li Cuj« j<L^4j 
(jijjj (J £ ii la. Ci.jJ J JJ Jj<L.A IJ<L.J . Ijd IJ4.S.JJ (_yjl£<t jjji_^k<Li<Ll <JJj ‘< <-»- 


(PlSo—jLi jLi <t_jjjj»a ^L-uu J&lJij-<ujjjijj£ j<t—a. ^i.j<Lj_jjjlj I_J c£L_uu 

. i **ljj 1 * <^u l <U<Luo^ j 

d<L^djU <U<La^£ dj<L»jjJjJb^<Gj-» l> ^£jj&<U Jj^<Lj cl Jj<Luj 6 jL^ ^jlj-iU j<LA 

j—i cûjj— uulidJ Biomaterals jli<t_jjdjjjj *jU< t_.j<i£ ajlj < ç> --jj' 

(_yjjjj<Lj cOjJjU<Lj jLiiJj^ u uu<La. j jl£<Lul ji<Lj (_gaj<Ljj • ■ ■ 1 j^ ^LSdjl Jj£ 
<Lj_uu<U<Lj (»<L.J j.j jljUa. <L.S cljuljrç—uu c^j_» JjjJjj cÇ)JLj£ • J <~ •- ^iLSdjU 


juJJJjj A JI * jj j <L — J . IjdJ jI . ..jC (jj|j|_j jjj j j 4 1 AAi * 

g_iA jjJjtS<U ^iLuulj<U jjj |j<t lj> jj^ J jl^dj<Ljjjji. j Jj (_£j<1^j<lLC«L><lJ 

. j<LSli CmujjJ dbjljtj 

IjuLij (J<L.iUjjj <Luljj<Lj j<Lj j-j dj (jIulCkU (_gd_j<Ljj j£ jijj ^.iUJ jI jj<lJ 
sjcl.j U <Ljaj Ula jli jnjjA j jijjjcL j dll<L^ jju<Li <_gj jJji£<Li_jj L . cdj ~i i (y <>J 

■ djJjijJ jj c g<Lj<t .nJ< j»<Li jl.j<LUulj<LS 

<_>ljui Ij-C/Ld j d_jjjj jj<t-a. j_J jlj_Öl.<L> jlaajA. jHjÊ.i<LA (_g<t_C>jl 

.dj<Lujjjjil<L>jjL (_gjJxt_> jja<Lj c<Ljj|jjjj (gjlju ^iUdjjcl^ <LCl£<tJ jljji 
UJJj<L.« jj jjji. CiJjjl_gjdJ Vj<Lu<Lj jAja (Jlj I JC><Lj 4Ci iS (<<lJ j<Luu<L> Cmuilj 
C'.-c.iljjjJ (jCjxLuu j i»4S Cj<Lu li<Lj .Çxll jd jŞk ■ A (_ga j<Lijj cO.Jjrç^.J<LA J|Uu 
j cCtûJ^jj<u JUu Uaji<La. jj <L>ULj j j»<u Ij^^xUu jC<lJ ^.jLS< lJ (_gjj. ^jj 
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.oj<t (jj^j* ^jidj^Uuu cjjj j_j 

■ ûmt (jju»^i<u (jl• u*jL j 

: jjpjlSdJjy Id j j Ujd J : fOj 

djJ<L_^ <L_jl_> Ijj.il JJ . Jj4 llXiJ ^<t_j (^jI^<Ljj jj J < 1*.<J~ (J idj j<lJ jLSlilj 

jl—Sdjjjj djJ) jl— Z&JJ^. djJ (jj<!—jjtj<u j<!—2j Ct -J jjj (jj--i (jjl—#jdJ 
dj jj<Lj> (jjji ._j..« *j<ij . a j<Lilj£(jd (_^j^j<td <ij L lljj j<U djd<u . (Antihiotics 
IJjLjj-uöjIj jliJdj (JjLj jjjj (Jjjj<lI jjj (^S^tJdjL#<iS <(jjj d*j (^jdj<tilj£ 
d<tjj-S j<U& j<Lj<U j<L^<li ö<t-j|j<G . CiJj<tdlj jj jd.<lj . <Lijj£jb#<U jj j .(jjaJ 
I jil£*j<t.jjj£.j3G #Iaj4 j<u .d j<ljjjjj dLs. ^<l£ ^<0 iajL#4 j Cljj jlj_olj 

Cl mJjj d<t_J*jjd. djJ ji4 ^ jLjjd. jjl jjJJ .<tjljJj<til_d j<t_J<td .Clj<tdjJJ 
.Jj > j»<t.j (jj_A <Lj j<tA . jj_i Jlj I jjl£<t_ljjd-L# j<L_uu<Ll jd.jj~ ...IJ J j<t_S.j 

<jjj<t_j <<t_uujjj jL#<t_A<u jijljl_j <Lj\ V i|ji <t_>L^.jj ^<u »jja. aj j dll<t^ jLiiljj 

jjl<Al*jj«~ j jl<A 1 *jlj< 1 j ». jlO ■•T.jt JjUjjj<t__j J j« -* 1 ~ > # 

(#<t.J (J<t.iljjj <tjjj<t|~|JJ J<t_j «1 V*J ‘*j 1 LûJJj<t_û j<L^»jl JjAj jl_SdJ_kjjJd.jj 
djj j JS- d\ j_i jO_*_u*>jLt. (_^jL_#jdJ t’l 1 l<t ^ - JjJLuS ."* ..■ a. 10 * IJ«>jIj__i 

^jL-S# jja. jjj<t_i& (jj<t«uudj L^. _jjLojjj :d*j »jjLj& Ci ■ ##■ 14 * j ^ *jj^ * * 
*J__j_iJ (^<taj<tjjl_ii .Polio jlj_jm (j-a-UJjj tHepatitis j<t <-%. ^j j£ j<l_a 

^jj j^ljj<t_ j I_j tLcukcmia j_jji. A~“ jjj ~~ ‘Hodgkins disease 

j tlnsulin j^j ■■■'•y jSomatotrphin <t_ Cki^ ty il£<t_ij.a jja • jjjrtij4 IIG 

jd j j_j PDGE c Erythropoietin jrGjjjjjjjrt_i tProlactin jrt_£ ,j_ijj jja 
tEndrophin jrtsjjjj<t_j jjrt_SjjlilJ cAtheroselerosis jl£oj<t /lijX. ^jjj 
j jlS<L_jjL#dJ <lj jja.S.jj j_j NGF (Pain) jljLi j.j Enkephalin jrULsuSjji 
jj<t__jjlijjjj c(djl__#jj ^yjjjjj^t—j j—jja. a _cjX.<tj) I jljs jj.jA j-j AHF 
(^il&Lj jj^Sjj j.j cytokinase jj<tijl£jjjLuuu . jrçj<L_# j-jj^ jj Urokinase 
»j<t_uu ^jdjiL*) Andrenocortico trophin jrtsj jjj jXXijj£jjjjj<ti .^j^j<u 





CHJ* j(OLkûJ) jl£<Ljj£(jj ^L-Sdj^a. t 5<Ujjj .(ûj-jjU. LZ.JJ& 


** * '*V 

<t_ ,Jj<lA <1_ J <1_><l£.j J 1^4 _| *«!<<» ‘ Y ‘J*< djj._5i, jdljj ••«■ ^_i Jjjl Jj4j 

^iJj^djLalj J(j-jlj*j^ jij-JÎ- (jl-uu<u<us<u eSjjJjj^o-jjjb (^jl^ajl jj<L(jj 
J<L_A <Jjj—# ,^j<*_£4i jljd$4-jLl^ j Jjj~a j -i tfjû cr-^bj^ LS d J t ^J‘ , - uu 
^j-SIjjj. (_ 5 jjç«. dlkJ .Fcrmcntation jry«_S j jjjLûjj ^I^.jj<l .aj<LijS<Ll 
<»jru> . Liajj <(jj>Luj .«dj_uu jöli •" j~ ^yiLjjjjljL>jjja. cJaj . JjJjjl jj<l 
Jj<L_A .4_j.4jL4j d.I <ji<L> <lj_jjl j J (_£4j jll—uu j»4..J j»2<Lj . J u_>lj<Lûû <l£<L# 

(£»$l^j<Luu (^jJj^IJj<Lj«j jjl jlj^^jj^ LSjjJjjjoJjjlj (jjl^*jJ<L^ 
Lj<Ld.iIji <_*—* J ,Ajjj <L£jJ<La. L$»J<LiJji j»<LS _$<C>_Ûuj^ lt***-^* ^ ÛHj>d 
LLuijj .djL><t3 j l^jIJjIj J L> ^*jj (Jj <l jjj jj»j<lI<lj 

jjj-djj^ J« 1 M iLutjj ddj (^l^O-JJdjJuAjjjl^ Lf jj—?■ J <*- u Jjj <*-^Jj j“*-L 
(jil^öjl^j^—uu J jli<Llx#<tj<Liiijj J jjj LfiLSdjljtj^. »jjja. J(^J (_,il£dj£<LÛu 

. CujjdJ I Jj<Lj &jJJ (^<L^.J J 

: ^jjJjiSAdjjU jjLSj)7(ti^ : j»<Lw<Lw 

<LJ<LAJ<LJ Lyjjj^« j .»4^<U4A jjj^jjj j jJj£L*. LjLuu<L>«_#<L> <_£ jjl ji£<L>jjL< 
(_£<Luujjj jLSjj LjîIJJ IJ_uût>jLuj ^u<lJ j«j|jjjj ___<« ljJ jSj 1^4 * . j d.'—J Idj i .~M<j 

■ djljlj 4jd_jLijA l£l£JJ 

(_y J.i«._;;:• (_J»j4j Jjij_J .4J4.UUU jjj j>4_j ^jL£Jj L>J l^jj4_J d i < Î4j 

j4_j d«_j4iLi. jj<u. l$»j 4J (jiLj) ‘^Aj^l*- 1 **-* (^<uju>j#jji j<Ll djljSjdj<u. 
j4_j .Jj«-jlj<ûLi. L^jl^-Jj (_Jldjj«.J L_uu j4j (CiJjj.Jui.aJ IJ^4 _>L>Jjl# 4J «dJjJ 
d<u I jj Lii li<UjjjjjJjji j«.S<lJ (^#j4..jjj J Jj4.i li Li. j4j _o li 4 jjj^JJ j j I *“a. 

4j 44 < m j.'.j j LdJ_. :j c j 4.j (jJûjj\LûLi <4j<LjjjS __yiJJJ CujjJ jJ jJûLi4J Cujdj 

Ij-JJ jL4-^4j(jji 4 j 44 < III .4.jl JJJ j4 j (_£<>j4_i jila. jiiL> jjSjjJ... r 4jj ji 

(Jjil J jdj4 < (_yj4Îj III djJ<t ji .Oj lj_-jlJJ 4 > ld.jJ (>4 J .CiJj4 jJJjJJ 
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IJ_u (jLl<tjUÎ 4 J 1 > III j4_j (JMM4-J 4_£ J^.ZaJj J,i a j4..jajjj ji„\ a J<1 <■<A 

.*jjj<'■_is <j|l3<ujIjJ < jj ~ .<’! 1 1 MI <j»djU . 4_llSjJ j>4™> ULuijj 

Udjj<L.A kdjjLjk j»4-_4j<U &jjj-± (jj-jş- jC»4 4j i .i<U jjjJi J Lujji. 

<1 Lj^-u iOlÎ4_t . Wccping fag ajj—Jû ajr^ j4. a : <Ja j ^.jljs. LS .£ajjj..j 

<(jj<Lfi «>JJIJ <JuuijS (_£jj£ <jU<U 4 i"i t<i<LA <t>jU<U<U<Ijjj <(Jjj4J<l£j4 111 i4 t 

. ijlj J j>Uj<Lj ..JjU LlLL jSJ (J<LÛ4>j 
< jLajjl* <ajjtji>j<Lj <jdj4j4..S 'Ll~. v . > ... c)*j L yjUdjj4.Lu4.J (_g» j<U4^*k <La4j 

>jIjû JLj <Q ujjÊ jij L4.S jj»lj Çiiiljj4J < jjb . 4. j Lo 4. j 

jj-Lj^ I ' . ■" .'.K4<4 . J J4..J d4_j 4_Jj4.A jj.j4.Jk j4 lu<U fjj jj jj^4..j jj L 
Jjjj4—<S lLJ<L-£ dj<Lj<uV jk4_J j <djJj^4_j (j2ijaIj 4_S jjJöjLj jjjJ j£i>Jji>jj<Lj 

:4.iVj<ub j4.J djLj j jajjd,& 

jj ji Luk. I J..<Iib4,J J <J« _ I &J Lj.; j^Jjj^jj4 mi4 ^ J .4 _ l<Ujj£ *«l *. V .*jA,'— N 

. I jj.. ' «j jSjS llJ41 

j_ 5 jj.j j j_4 ^<lS.JÛa <lS In Vitro Fertilization <uij<i jL ^yJj j£ jjjjj-Y 

(_^4 ^ I 1 rfi (j.,jj.4 ‘**< tuutjjJ (jjiLu . (_£jJt>J <J4 14 J IJt>j4 *..'j< .al * (_g 4 i7iji7i4 I J > 1 

■ djdJjljjJ^U ,j£<U ju jL <Lujû.<>J .jljLu 
jt^'Uu^u (j_jJj^ j-uLu j jj_i (_5jj-j (_yjjj^j<>j4_> < Jj^j_uudJ jJuj<Lu-t 

. jl£<U ju ^(^j JJ jlSdjjj (_jjjj^(jj ^l^JjOj JjiiuudJ<U 

j_j— 4J^ (_yjjjSjdj4 —J < djL. JJJ (_£djl ji4 — j (jjlSdjLSj^ A4J jjjS J * J J J—uu — £ 

• IJ^J (^jjdjiLL^ (_j4iLi.4j (_yjjjU. J jlj£ j-lj<Ua. 

j(_yil£<UiLi. ^djiLjji^jJ jlj^yil^djjj dj<u 4 c.Lj3<lI <lI<Ujj£ ^jûjÊjtj -0 

■ Ij£<U ju (^iljJLu<lJ <J<U<LLj. J<U6 jj jjl.:v 

j-lj 4 ^ jtu<LA (jUÛL (_y£<Ul>jluj (_yjjj ^*i» <ijjj d_5<U 
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(_£<*—iUjUjlj j<L_J (j^lj^ijJ^-J (jjj—S (_5 jI—S iljj^ ^ljJjS^t—l <L-J(^J_>jJ 
c<t_ilAdji j t_l ."■ v » «1 *< I -L cJ<t_> J-jjj j*«~j Ls. c jjjjj^(jJ<LA <LSdjdjjjjj<ti 
(^jj ■"«» ■ ... oi<Lsk. L> <_£djL j jj ■"<>a ■ ... j^>»j<u cjö j<l>LlS L> ^j J*jjj 

j«_j Ij_ûûjlj<lI <t_£ ■>j«_ ><l£<l£ jlj <lLL>jU_> Şjlia jj<t a. I—> ■*! <*< <-»- (_jjj><Lj 

j<t_j (_y j Ui ^y.jJJÇ.V l_> cdjj.jJ.jS jljV (_y^<L>aj i <J)<L> Lj OjjcLi Ij-jj (_£<L><lLlju 
j<Ljj) '■!<< *« 'j<(_^j«~ LUdJ (_£ LSL>j<lJ (_^jjj«_A <L_jL <j<L j <L.jl j c<G<Ûl i lu 

O—^jjljj^J c<Ljbjliiljj^ j»<LJ C(jûjjLa.jjj j O-JJöJ djdjdjdjjjj j<Lj DNA 
^IjJj-S (_$<t_Jlj<La_u<t_> û-JjJJ j>i y> <t ‘> IjjljLja. (_£.spccics jj-ŞLJjJ jljjj<t_J 
d<t_j^lj jjj jljjj<L.J<tj aj<ul <j )jjlu (_£croos pollination jjj<t_j <U<tijj 

diji<t—d "■ *j~‘ijjdJ cdjdjl sjj (_^djljj<t_j (_jjj><L_j cLL-uxjj udJ Ij jj._-i. 

JJ dj<LSjjj<Ll l_> c<LÎU<G j I -»■ *“ I * Lj »d j<lJÛ<Gjj <LjJjSkJ cjG<US (^jctiucjjj 

■ I JL>jc£<L><lI c_S jjj (_yjjJjujjG ^yjjjijjj)Jjj ddj L>jcS<L> 
cj> Jjd 1 J<Li2 Lj. |><Ll djU jj (_£djl jj<G ^iU<t_ddj<Luu djLuJ (_yj jj£<L> (jciljjdJ 


Ajd •..)><. 


conjugation jjj^^j ûjjş>.-\ 
Transduction (_jjrcI£<L> (_goj<! j_>.uU-'V 
Transformation ^jliilj^-V 

cûljdJjjj I jj_<J>Jj<JJ<tJ cildj ■"■ <j*‘ *<tA. > dj<t__£<t_><t_> Lj&<Lu jjJ clJj<L.d<Lj<tJ 
(_Jdj<t.jjjj)lj5 <LjI j .j»djjJ j_> d j<Lj_> jj->j£dJ dj<Ld<t£<L>4j d*»>j±uj,Ajj£ <JjL 
(_jdj<t_j(j_> O-jjöJ û <<>jjJ lcLadjJOj < »"«!« ■ •-■ j’xt^ L c*l >*><ti ><ii 

LT a >*^? ,< 4 ÛJjjjcuujidJ jlj£ j-lj<Uu cljjjiJJdjjJ ^jLujd cC>jjjjj<U 

i > ■_!_■<> i .(jîiLj j<l_> jj< ljji«.J jj l >j (_j_i_Lj lai>4 dj<t£jjj>jjj 13 (^Genome 

. jJ<cS. ' ÛJJ) JjJ Ijjj (_£<t£<G<timu ÛJj<GUdJ (_£<L>Ljc£<L> J<G JJ dj<t.jjj_-.jA.JdJ 
(_£<tjdjlj£(j_.Jj<Lj. 4 *t >~l (_£<Lj j-cjijjjj£ j 4J d4_>4JS.jL : lj_i"i u<Lllo) (_£jLu j 4J 
|j|_G (_g4j<ti i III J<t_j ÛJj<t_iUdJ (_£«._j Ljc£<L> j<L_j ju d j<Gu jjj jÊ&J dJ<t_uu4j 


Endonucleaser jjj__S û<t_J (_,_»_)ji<t_J (_jtlij<t_l ji<t_u4i c jj<t_Sj û jjJ 
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j Enzyme terminal transerase jj Lijl jjÊ ^GjS ^jijjjiLj Restriction 

■ Cjj jJ öJ dj<t_uj jJj j£<L» jj U ^jjsj.j Iinkase j* 1 ■ i ^jjjj^j 

jlyjaJûjj yjljSçjjS 




jj jJj— 


g_Uk IjJjLiŞ _£.JJ Jdj ■ .".J 1 j< j_LLu ljj£ j_> <*j4_.£jJ J*j®jjjj4_I 

.e»JJ 4 j (J~i (JJ<U ^‘Ujljtjş. 



aj—i Ij jj ( _j<l>'5!L-uu j»«U «_£ .Rcplication »j<i_jjj^j<u<U L_» < jjj-Ê^jÊ 

jjj . IJÛ .u jjd<L_A<Ll dj<l IjJ j£.jJ J jjj Li4.U»Ij ^j-it—ÊlÊj&J jjo b Jjujl—l 

^ * uftj J_j jj ■ *"'jj *<J j <4 * d A Iji •"'jj. ..J I ^MO a4 \| jUdj <U.jljöJ 

■ Ol£dJ j^.4j j^. djlJji j4j ^ja. ‘ jjl^J ^jjj 
jj«J jj»j j j.J4J J j_UJJ jj4j jl^4 £il& Ijaphids jj<L^ (ja lo4 I <ljJJJ jj 
j JJ < * (Jjl JjÊ j™J jjl —jji (_g4 <I»a lIj Jj4—a Ij dj4 4)<)J ij.j4._j I I j.jj<L_J 

4_jj*j j_ujj jj<Lj <J<l3 j cLujjjj j4 jJj jj4_4> jjj 4-jjjj Fertilization 

(JjljjÊ j.j (jj-Ê. ciaj j4j jjj O jjlJ~* ' gj4l iiijj Jj ^yjjj*j4jLjj .4_l<LljjS 

L»jIj5Lj <yeast jjj<u anemone L»jdJ <lj.ijU .ûl^j cuajjJ jjjjj 


svv 













jAjd \<i < ■ o iii jjj jLjjU. j_il _jjjj <J*jj (jjj_a. jl j<l-uu .planaria 

j<l_A (jiujSjj^ .£J4_A (jjjj^^LjAJ jUljjiJjJJ ^dj<Lj^J L^jj jjj<LJ 

^<L^jj l_AdJ jijLutkJU j J-ljjJjJ J<LJIjJ j jJj-S j»<Lj<LS (_$l^.Jj<U Jj<Ljjj<Ll 
d<Ud_jjji gJA<u (_ja_5<tj(jj öjJj^jjj (^jlj<LSajj ULikjjU ^l^.jj<u »j<l£jJ 

(_yj<t...jj U<u (Twins <JLajl) <t_jljj Ls»jj<t_ a .j—jijj^ ^jUjjL$_£_l j jjj^.<t_J 

Jdjjdj jUdj jjj»jljj<t-j aj^jjji d.j<tJ<tj ddentical twins j^-<j< ^<UI jj 

^2<Lj OlJdJjjj (_ yj m ijjjjj<U<lS dj<Ljjjij<U<Ll (jljJjj<Ll <U<t^jJ (^jijjj^. jj<u 

. <tj.j J (_jj<UJ jjLû<U 

cl<t_u<L*.jU <J-Ûjjj (jjj.jlj<lJ cljjj (jLilj <Jjlj <1... . a Lilj I jjUUU<t..j<t.J 
(^j-jj^ (j^jLj <J.jjj<tj UjIj ljj<u<Ujj<tj<Ll j^iU (^j-jjdjjj^ (^jLû<tJ 

(_£<t_j<L&. jUj <lj centerfuge j<ij-,cûjjlj (jjjj|j<t_i lj_u<U<tJ < jj- jjj j.J ^j J* 
___ < ><ijjj. jLj <u_uij. (j<t_jUj^-> <Uj«u j<lj U-u j<U -cljutu djju (jjj<<u jJjJ 

(1<U (i<tj (_yS<tj»jU (JJ|U ‘» “ ■ j Jj J-«. » <‘< I J J,-. JJjJ«t j OJ<Uj<UjLj 

jjjIJ^<U( j—1 jUîf<t_£ jJ<lS djdj<t_uu<Ll aJjjj aJjjj j Jj-£jJJ jUSdj <ljLljL> 

(j_s»jj <t_ijjj<tj (jiu <(jji^j~i mi^ ^yj<t Kt^i i^ jLj jj >j<t i'i ■ uiijS i j_/LjjiU<lI 
■ IjjUJA<tA<tJ JJAJJ OjjjJjJ jj. <JaJ <tjJ j jj_ljj J <jlJ<U 

jU<t _ <1 (cûl j<— 1 I . I J ' J 1 •■■*» . a) d. j_i J (_^| jlj Jjj . J<t__j (jljJ 

<t_.j<tjjjj <t.jlj U*J<t.j jAjjljji jU<Lj&<U . Jj-j j_Jjj j<Ljjj<iJ jUdj<t.jJj£j5Lj 

(jl^j j<tJ j<t<s jj.J<t- jjj<U jjiLLu<u ji <t...ijjj <t j IjI j jj j»<tj <tjlj . Jjsjjl j_i‘„ 

. Ijj jj^.<t_i(^j^. dj<ULj<Ulj- <Uji<l1 
^dj<Lljjjj ^l^.iUj<U<Ll jaujj OjJjj jgii o«Ujj lilj jjJj<LA > o Y ^yJUu 

(jjljj_S jj<t_j j<t_Sj o Mi jjj (jj-j (j<LJ<UjjS jUUIjj UiJjjL ii<t I <LÛi<Ujj-iû 
j<t_i cJjjUs. jj4 ^ UiLLij<tj*U Jjjs_ui^jj (jjjlj<t_l (jji <*«■>jjj . ^ Lilj j j Y *~ u 

.Jj£ Cw-ujjJ (j(jji (^ijj <uiljj 
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Sd$4jLS 4 jL u A jy<U4Aj4j (*dj 

; <Lj4u& <L>Ia. j^a. jjJ I Jj<> jJljj ^u2u<Ll<U 4 jjKui Ij 

djl j<lJ IjuLoj jUj<l£ Somatic cells <GIa.<l<i»4J 

Cj.iu jjJ . . J 1A Ci jjJ U U U Cx-uu^J ^£<L>tjLi.j4-J LJdj d(^jduY) <GIj 

. J<l^dJ 


Ij->L_G ^-duu^Jj^ ^djUj<L^ sex cells <ljL^> <laa.jj jL <7» >n<>jj 
(_£<liLi.<L-.i.<tJ <t_i_^«j jjl j cJ»j (o“^) s '-jlj <t_>djL*3 

dLûLi (^aj (YV)<Lil- ; Kt A - -^.jj ^2<t_> l4_>Ij_Ö ^aj.amjajj^ (1 )>_S JJ-A 

I jj_ ij4.J . ^jauujajj^ (i "\ )4_> /y_>a j 4_S«jIj!Cjj <l£jLLa *j 4_ij^aj£<t_> <lSJL1a jj-J 









J^ IJ Lk <L_uû <l) <LJ ^ju-ujujjS (0 Y) 4..J I j Cj jj_^. ( Y *\) 

.<Li<uk Ij^4S4S1jlA Li jjJ <iJ dG j^ujuj jS (Y'\) 

(j<LS.J djdjjj<Ll (JdjLj^S <Udj<Ljj 4S1ÛA jjj (_yijjSS<U 4ilj4S 

<djdJj.S Jj<U jLjj^j Ojujj Dlj j (jj<Ujj lj|j . I J 4 S 4 S I IA 4 J jlj<u öjU j<u 

<l£ (jji<lJ (yS<U<LL. jlj jû.. JÖJ jL 4 .S 4 .Sj.' (J4S1 j.A (_ySj tl j<lS<L j.J*J^y„.. 
(_yJjjJJ4-l »j<lS4S1jA jL 4j<UkJj Jjlj<U (_ 5 djLj <ulj <UljJJ <juj.uuj.ajjS (0Y) 
(_yjL* jLjSuSjj (_5 <lSJÛJi • JjS jj^.<Lj ju. jLdjTJ j»4j j<LujS<U .^jL (_j4S4SjL 
jl<j <j<jl*i jl *1.A jlij < ij < iSji (_j<i*iI4.<i .~.<i 1 J LjjiAjdJ jL4_S4 SjL j 

(_£dJ<ui (_yjjjj4.J 4—S 4 SLjJt 4 jlj 4 S 4 SLjJt (_ySjL) (_g4 ^ l~k <1 ~'I ." ...4. jl *. Y .*jJJ 

CÛjIjL-IJ cJdj <L_jlj IjjljLjj (j-JJ-^ujjjjS (0 Y) CÛjI— jj (juj-uujjjjS (Y"\) 
jiLj<U* jjj-j (jli4ulj j-J jjJJLjL 4 S 4 S I ift (_yjjiL jjj Luj (_^a j<LjJ<U4J .<LjIJ 
C 4 _. 4 J 4 .jjjS (jjlj4_j<u C<LjJjL (j!iL<lJ . jjj^. (jI«LjIJ4j JjS( jjLuuJJ C<Ui»jL 
.aja jjIjS(_j_J (_^<lS<LLS. 4 CÛ 4 J <lS I 1 ti j»4Aj<u (j4Sjj j<L Cdj jjjIjj jj^.jJJ 
j Jjj j'.r ^ frjl JjS 4j j (CLONE) jj 1S j„:.jJ»J J.... Lj j»4_Aj4j 4 S JJ j4 1 

.dj4jjjSj<u4J L CLONING jjjSûjis 

JJJ XENOPUS (_£j j^.4_J IjS j<Uuu4J J<U4 j<LJjS.jS L jj<L (_^<lS jj dj j^. j4j 
Rana esculea ^ijj j<Uuu<lI Ij .TijjûiiLjJ .djjj Llîuj 4_S<L ^jjljû.4_l <lS 
■jjj 0 *ujjj jtL j4jj4j jL4 tf. j • IjS 4Su j ^^j<LjjS.jjL csculcma 

(Jjd j4uLS jjj j4-uu4J (jd j4ÛJjSuSL jL4-4 Cj .jjSJ jJ Llj I JjISLu4j4J j<Ub 

jL4 .j& <jjjj_S LLIj IjYMA ^yJLutKLl .JjL Amphibia (jSdjlS-ûûjj ^<lSjj 

•*U^ (_yjljdj4jLS<Ll jjj (_yS<UdjLj j<Luu4J (_^Jj4jjjSuSL 

(_yilS 4 .iL. (_JöjLj<LS CJ,.„J (J<lI<Uj jS 4 S (J»j4j JJ<uljSju I jjlS<LLuu<LÛû4j 

(J4.ÛLL j4-U j_l .’l iS .*.<<! j j<UA4j .4_itL (YY) 4_iuiJjj4i (_£jIj<LÛ4j (j_ûu4l 
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liojfi }*** 3 


djdj4jl_L^<U (£jjj4J) jljJlla jlj <UjjU_i jLi4£<UJ<U& jd j<Ujj£.jLi^(_£ jL£<U<(J 

jb4.U jLl<L_S<Uj<Ul jj|jj<t_j <L_j|jLk j<L_j Ijj_ u . (IjJ f, laÛ4 j I jjl£JjJJj-._<jj 

L yS4_j»jlaj jjljj<Lj .ö j<L^<U<lI<Uj^ l^jjjJ 4 jIj . Jjd.jd.S_i Q■ <ijjJ <U<Ujj£ 
.dj<LLjjS.j CujjjjJ (_£ <U»j jj^- jU<L* (_j<U<UjjS jjj 
dj^jLSdjj <L&ljjS<U L2.jl_a <t_><U<UJj£ lj_iljj Ijin l*‘jljjX<U cUjjU. J*l<t^ 

(_y.il jJL.jj jl_i <t_JJjUj cj<t_l<t_i Lj. J<t_A J«J<t-_ JJj£..l LiJî. (jjcS<t__l<t.J (yjl£<t_iLj. 

j<t £jI jj<u 1 J 4 _ 1 cJdj (_^<t _,S»jjj^ (_j_jiiLi j£<i _ idjLaj c o j<t _ 2.j j _ ilXiU 

. jJjjj <l£j 4 jjj 4j 

jjjjj_jjjjjj I jj I jj 4j4__J) 4..X Uij3<U 4 J<Ujj£ jjJ lj_jljj I >*.l<l~aj -ajl 

j O-IJJ ljj(_^4j j_J (jJJiU (_J<U<UjjS cU<U j c jljJljjj jLi i>j4jjjU_l j d j<l£<U4j 
jjj—S cddj jjJ j-UöJ(_^ j—J j Ci—JjSdJ (_^jdjj<L__j n UIJJ 4—jLijj j»4__j 

.Hybridization 

. I jjLjijj 4j<LJb 4_£ljjS<U 4 _J<Ujj£ j4 iii 4 I jJj£jl_£ (_yj IS 4 I Lilj lLjJj<LA 
jI i j_4 d j4j_jjjI j^dJ dj<t ,Sjjö j»jjjj<U jLt CiLl (jjljc 1111 j '<»•»■ djjj4_ft 

(jji<t_j<tj cTransgenic aj<tjj ■■■'»jL«jj j-lidj <ji,<t_jl^.jj j»<t_u c<t_S<U<UjjS 

cJdj -<uj Ijjjj (jjû. <lj jjjJJJ I J<l£<U<Uj j£<U (jji (_yj4i IIII cdjjj<u (_£dj<tjjj 
<t_S ^4_j4^djjj^ j4_jj cL^jU ^<Lj<UjjS jj cJjju (_5J^<îi <_,jja. (_gOj4 i*i. ,ilj^ 
j<L4 Lj cûlij Cx.*dUjj J ^jtl-Ûu Ç> IJ C.v v k>J I J_>«Lj dj<La<U 

(JjjiluujjJ ^ljljj^ CUjJJ j»Laj<lJ jlj<u (jjiljJdJ dj4ijjd4j j»4j (_jL^jj4J 

Somatotrophin jJ j£<l_c.<l^ (_yjjjuj<s Uaj cujIjjj ^Sjjj <yj jjjjA cdjjj<u& 

(_£djl_ijdJ 4__jj jU»j4_ J (jl_ JL«a> IJ4jj_J) ..J_ jJt c_jjj__a (^jjjj in*)4j I_ 1 

(j »j< . j..l» ^jJ<j< »*»<4*» j4 i i~u j4j (_gaj4jjjjilj^ 
j<Luu<U jLaj<ûJ j£.jJ tj ojAjû j jCj jrç£jU CiimK Llj jjJ j4A I ji ^ V1 <U 
(_gL ji>j 4 ■n4 < i jjjL$_j c’l iS i7m (_£<(_.£. JulA jl_ûljJ 4_ 1 |j|j jjJ j*4.j . Jj-^ c’l iVu 







4JI j l 1 i~i |j4£4ijJtjjj j<Luu<U öU.<Luu (V - Y) j_£d j La j iÇx 11 ^ijilijj 

Ij4_i j_» ^jli j<L&U »jlû ^jL l*îin ^2<L »j 4£4£JLA jli < 1 ~ V ‘ 4£djjj 

I_ 1 .<t_£djjj 4..Sjlj L_i 4..JIj) ^jl—AjöJ jUjli<LSjli<U ‘*I V <<J 1 . j-lJj^<t-i J 

(Jöj4-jJ<L<U .(4 j 4^4^I ift jli Ll <t£öjjj jli<U CihkLL - <j<L 4.Sjli 
<LajiU jjj Lu> j<Lj ji<t-£ ^d<t_i<> j U jjj Lj i jjjJ jIkLIj jj jjdjLaU ^jiLjJjLui 
I jiL<t_l<t_lj<t_ii<U jjj ljj<Ll cJjLj jjJ tÇt 11 (JÛkLIJ (j»j<t.jjj lj(J<td<td jlj ^jLiS) 
^£<t-_l <L^<L£ jlj jjJj<LjS I J_ûiLs<U jjjj<L.A ((j_uj) <L. j Ij ^j-uujjjj^ <L.J<Ljj£ U<Li 
U lila jJ jUjlj <jjjIjj<l ((jj<Y) jAjjjjjajjZ <U<LjS jjJ ^jL jJ<l iC»jÊ 
ljjL£ jU<LJk<U .d.jLj. (TV) <L_ujj<L^ jli<Lila. t>j L_jj djjLS <Ci_JJ (JjkLjIJ 

. Jj£öJLa L lli J jU<LA<L jl 1‘»<K tJ J&4-J4 **> l lifl <U<Lj£ 
(W) J& <t—l <U <L J j£ <LjjJ jl£<t_jJJJ (JjkLjIJ<Lj jU<Ld<LjJ<LA <Ld <LiK l ift j<Lj 
(jIiL<U <»j<K<Ljj ^ijljj jli <Ljj_uj. j,J (<U<LjjSA 4 jIj) jl l~i‘7|<I A <^j4il^ 
jLtiLt jjJL cLI J4J <’l UJ djJSLj Cx »"|4 A (jjd. (jjl j<Lj ^LS jÎJj£ jl j4_j 
l4i4j<K jjjj ClujjjJ djjjj<L <Kij^. .(jjlj<L4j jjj^-öJ jLKjL<U jjjj j_a 
,<K<K.Jja ^jIj lJ<U < jjjjljJ<L <K»jjj ^jli^U 4 jIj jjjIjjj ^(X) 
4_S.ija. jjj_a.dJ jLt%lJ4_J ^jlj<Lj4j J jjjj jj J<U jLui<KjJ (£<K<Laijj 
(y)4_S djjjj ^djli <LujL (jiLLCi" jjjj cmujjJ 4.j4i<t_i »j<KjSJÛA ^jL^U 
(XX) ^V<LJ ‘CuiW.jL<t_J (yy) 4.Siija. <Ci ij iftli (»4.4 j<L 4j|1ij (»4j Ct J‘I ' V ‘~ 

I! . . 

• L?J dJ 

David d-tijjj j_t3lj ^Sjj^j^j ^.SibjLi^.uuji^j Lj jj IjN^VA jLuu<U 
.(lj^<LS4ijj 4.J) <GIj (In his imge) ^JLiiji jL4j jj£jjj Rorvik 

djd<L_i<U CiLijJ (_jdjj<t_j<ti (_jdijiiJjju 4 j (Jjil-J IjjLl .jjj 4 j<LjV (Y ♦ 0 )<lS 
d 4 l 4 -ji •■‘J*‘ Jj 4 .i 4 j Llj Ji 4 y (Jllij<U Jjl J (_jJj<Li!l .(jljLîl djjj Jjj<u 

(_jijjK<t_J uliLj j_i (JJ 1 L 4 .J <dj<t_l.ijj (j<L^Jij) (J jj><Lj »j 4 _jij^.J (J jd. J<C<U 
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jLj j_t3lj »jjaöj (jji.<U ’/.\ • • <J d.£ jjj dblj<U <t£<ULu IjN^VA ^4<i£<l> 

Time (j-ajLi ^jLSj^ . ..jia-alijjj tj_»3lj ((jjiLa) djLU ^.uSdjAijjULa 

j»<Lj (jijJ^jJJ jiL j»V<L> <,juujjidJ ( jjj-uj lJ CÎjLjJ j»ljdJj<U -JJJ (j^Jj^Lsjj 

jL<t_£<Uljûa j<t_^»jjjjjJL (^»j<i_jjj Ij ljJ<t_^<U jLJj<la jj4 ^ jLSljlj j ■ ■'■< 
(jjlj_i.lj j4 <-u<U l£ jjL<t_^(^lj jdjL j<lL j-Lj »jj&< i.j j.j.31 j <Ckjjj-jjjLl>(jj 
(jI>L<L_J tOi£jlj£ <IiL (jJ<J*»<j .~. jCu j<L_j (jjl__i O-LIjjLL <L-£ojjij >I n 
(JJ.j. J_i3lj<l_£ (J<L_>I J J<ti J *■*!. fr. j ^ l£_> j<L«<tj<U jl^lilj iJjJ j (jS<Udj<LjijJjS. jJ 

<lj j<LU> i_s jj_o <t.£jj,3_ . o 11 c>»<ilj <ui ^j<l« <tSd jl Jjj ja jjjjuL. dL j (J<lj<L 
. Ol£j j.^.<t.J L ya. ajlJjj j<L L Ij^< »< ■*»<»!*» dj i'ii n j<l^<L 

(J-uL I JjLj <Ij*i >ft j»<t.AJ<U <LVLlj < v »«I »a Jjjlj<U<U IJN ^YA (jJLuj<U J<t .Jt> 

(jJ <j< j 1 *» j(jj*ii ij jjOJ .j<t l*i m (_y_jIi<t.J ji»t ><LLa. »jljiljj<t_£ ûLjaJ a j<lJ 

.dj<t__jLjj dblJ4_I j<t_ UIjlA (jji<Uj<t »»» j »’l ._».< (_g<t_<11 i) jLijj aj<L_jjjjj 

J<t_ n ift (JOj l »» (jjlj<L_i<U jOL_£dJ <t »»<t^ <t_S<t.Sj3»j »j<t n»ft lj4_£<La»JL3<U 

■JJJ LÛJJJ (^llbAj. 4i<L<U J<LA <La<L jLajll) . öjiij^a Jjûj 

L? _ jj (yi^ j .o jj<L jjjjlL-la) (^jl3j^<t_J »j jl*i .» Ij^WN (jJL-ukU 

- \\V\ (j-aajjJ t,ijil£ L s'i° (jjjj Obstrics and Gynocology ( Ly ij J <t_a<L 
o ji> j»<t^<u L?jl^i<u (jiuijjjlji^ jiL<L^(jlj Ldjdjjijib a *i..iM j (^jjlij 
^jj<t_> ( j*i i.i i lj (^.jjl3j^<tJ <t_Sdjlij (jaj<Ljj<u<U udjSjja (jaj<Ljij^j<u<U jj 
djljj__S j<L.j *< <*< •■»*j ■"L Li j»2<L™> cIJ —lj jUi.<L_iU jjj jLSLIj .jj_j|j 

■ »JJJ <l£ <Lj l> j 

(J.a LÛj<L._j<LJ O-JjjjL^-J ^<t__Aj<U Jjj<L_^ < v »< »" •» lj_ilji IjN^AY l¥ JLjjj<LJ 
j._i (Somatotrophin) »j<u_3jja JL_UL.S _j.a ;j-tc ^ Ita. (jaj<Lii • ■ ■ j 
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(jdUjI_3 <1_ lOjjtÊ <t‘s »u j<(_j <LS tdl^ nu (_£<t_J<Ljj£ 

.1jjjiU Mighty mouse 

(Pl-SdjdJdjjjU j^yjlj^Ljlî. (Jjja-jjlj J j~i < ijrt <lj-jjj Ljlj IjN^AI <(_J 
dj4£.JLa (j<Ll£djjmu <tdjj~u (_jlljj<U jtjjljj (_yijj<La4j ^lijjjjtia ^jiilj<U 
■ jJjj jb jj<LS) IjjÎUU j»2<L < j\ i|jl j>4.Aj<L <Uj^ wi»j<Luu <J<LJjUj 
(£<Lj<Ljj£ j<Luuu<U <Jjj_a (J^j-JJ^ (Jj4ij_uujjJ *lj J Ij-jljj IjN^Aû<lJ 

j<Luu<(J (j-Sjj-a (jajj<L^ (_yi<Ljj^ jjjljj<L4i <L<U<Ljj£ j<U CLjijLJ djiijta 

J&'jJ 

dlaJlj j»AJ ^jÛJU d>udjte J( ) 

(jilSdjj^L-uu <L-£Jjj jÊ ^il£<t_JUj<ta <L_jjj<i£dJ cRoslin jruJjjj (_JJ_jj^ 
Jj_£öj j Uaj<U (_jjjjiLa J.J4.U. jjj cljjdJ <aji41*1j£_u<U »j<lUj<U ^jjJûU 

j<t *i i t >jj • ■■j<Luu (jljjj__£ cljjj<t_Ji Ijdj—jj^ j<t_j (_jjl£<t_ JLyjU<U c1j£<L-j<U 

jUU Lilj tÇtdUul J<L> JJ <Ljjjîu j<U IjN^V (_yj Ujiûi<t.J JJJ»J<U . <LJj<lLuuJJ<U 

dUj<t_j o jljj jjj£(^jj£<t_j (_ji<Ljjj Iji<d . sjjjd (jjlU Ian wilmut Ojj.Uj 
I J<t£<tJI j<L<Ê (J»j<U Jj£ jiu (_jjl£<U J **** u *0 * (t<Lfcj<L Jj<t i)ISJjJJ »JJjU (_^jjê<L 
<t_JI J<U) (»<Lj <djl J<U (_y^.jU Ö J<la. (<tS«j<L) <td .J<L djajj (_yi<tj<tj<tS jiU<t^(jlj 
jlilj tdjUiJ (^iUVjj t?<Ljjj<U J <dj<LlJ(_y^jdJ Ijjl^AŞ. JJJ<U<U (_ y jlj.li.<L 
(<jjjj) JJ^U jUjU<t£ dj<L j»<U ( J*ij*tjt jj jja. (^jLuuU (^2.J<Li. 

(jJ^j (jj^j (jSLûSaj 

Q <)JJ<L JuJ<t_j J<L( I ) tl (_yjljj ■ (J,=ua Id ■*« << Lilj (_yJ<t_JjU<L CjJJ.U j Ulj 

»j»jj£(_y I <l£jj (_^.£.j j<t_j (j(udder) ^il j^<lJ LU. Ij <SiU<U toljj^-j 

. jjj JLuu (_jj<L<L<td 
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Jjj (_,_£.j£ljji. J LJ _£.jjiaJ jlj <LLujj. ( _£<L£a J <La ^4-iLa. 

Jj-l J<U d<Ll<ai4 ti JJ Q l n<L> ji<ulj jQ i i^j-ujj 4 i"i u4Jt ^»j4jjj <<L)lj^j4^ 
Jlj *«K<i jia jjj<L4l 4 £<Li 4£<L> U<U4li<U j»4j jLj<l 1 j Oj4 i*ii7i 14| IJ4.SIIjjj. 
I_ujj4j _j *«< *j A ' ^* 1 ^<j* ** 1 ' ' ^J* 1 ~*JJ* ‘****** ** “‘*‘*'^~ J4_j 

d$Lj*jl£ ^jIj^JjLjJ (^£-Ljjj4-i (_j11jj<lJ jdj4_S<OijA4j jLuuujj (_£4-£<L>Li. 
(_g<L^<aj Lj (_yjj iJjji 4J 4-JIj 4 .S 4 £JLjA jLj JJ d j<LLuuI j^ (_g<L^4 l.ujJ 4j La. jjjL 
^djLaj . j_>ljUj ^jjij^uujjjj£ ^djLoj (^aj-L (_jJj4j (jJjjj<lJ j»V<Lj .(_jj-L 
(j^Ju»Jj4-J<L> .Ij£ j_J ^jljLJJ (_^<Lj<OJÛA döj 4-jlj . IjSjrL^la. I-LJJ (_5jlj4-j 
(j^4 —JjJJ 4J jjj g-jjj (J*j\—ajJ J öjöJj-S d\(L_a. (_yjU4 jja. LjdjlS (J-J4-S 

Jj_d jLjj4 <ii Ij-LûL U .jjjI L> (_^j 4—uL> (j^ljjU4.d LjjlJ Ijj j4_jjj£jöL> 

^yjljJLjj J Lj <L> I L_u j4j j jjjj (Jj>4jIJ4j 4JJj^^LuuJJ ^J-LÛ L<L> 4d<L> LL 

djl J4.J 4^4j4j jJj^4i?i4< (^jjjjjlj4j JJ 1 L 4 J (^4 > >111 (_£j4j) Jj4< > J j.Jj4-J 

j*-«d^(>; • d J <L db^ tr* 1 ^**- 1 c£ < *£<*jLi.4£ » 0 «*-« LSJ 1 -?**-** 1 ? ^ tr 1 i J 

0 jJ 'i >j< ‘öl" YV"\ (_J4-S Jj4j 4J j£J4., j_£jd.j jLjo «I V«J 4-jj j<Uj<L-u j»4j 

jL4 ■ u4 ^ jL>(\ Y Ljjö (Jj>4_>4j4jjj^ Y\)<lJ jöLS Ijj4_» 4-J4jj Y\ ^jljj 
■ jlj4j (_^.Jj<Lj *jj jtjijS4j L^j4j (ji<L>(\Yj j 4J _$Jj£ 
j*J.j d iiu d4.j (_jjlj\jj4.j (_£<l£JlliS> jj J jLjjlji d<L)Llj J*)4^ lj\ WA<Ll 
Jj4.,.j4jj G j£j£ (_^_^A4J j4j LL d<L>4j j4< 1 ) *jL*jl£ (_j LSjj4J j d<L>4j 

j . Jj4j4j j—ju (^jljJLjj j Lj J ‘jLu |j_£,L)4J j j4_^J(jJ (_g4 i7i4^ 

(_g<U4 *s l i tf> jjJ j<LÊ<U /yj4‘s i?m j4j (jjlj4j (jj44 in>4< Qj << LJ <*l >< i?u Jj^_u 
(_y£jjL« jjJ ^jlj(jj4j (_5<UijJ> jjJ JJ (ji4Jdj4jjji.jSlj j4j j<U <>jlj!^j4j(j-J 
(_yj 4ij ,. 1 jlj<L> .dLuu djj ljuiLj4i ^<Lj4J4jjjS j<Lj ljj_u jlj^jljLj^ (j j-a 


jjj<Lj (_yjuju «j «_■ gjiA J<J< «*.<J~ (^jj4i j..t 4jljjj (JjjjÛijj (_g<U4< i7i 0 jj Jj4A 


\Aû 



iy> 

j "'J1 L y£<L..j<Lilj. l£-l j<L_«4j<U lj__ll jj |J*\A (JijiL j ^jjjiL.a (_£LjJj<L_uu<lI 
jû 'm (ji<ulJ (jdj4jjj c»j jj-ûU IJ(^j<luLj (_jjiaj<Ll j j<tSj(^j<t<»<t^ 

(_yjjj^j *<j ijjj jdj<iu 4_jl j jLr.u. j OLS_» Ca <<i jj j Tissue <G 1 iii dJjjj djjj 

(_£<LjUI ji<lJ j<Lj (jjl JJJt C)|<|»J<U jj <U<l£<U (_£jt^.i<Li (jîi<Lj<Lj jjj<U ^jl ji<Lj 

. <>j<lij^.J (_$<L^-1U. <U(Jji 4£jj£<U j»<U (_jaJ<Ljj jjjJ.jL<U <li lÎjju jö<U 

Li 1 " * c *j^ jj4 j tj^j<u<U * <^<* k * <i <"i4^ j j< u<lSjj *>j<U ju jl£Llj<U jjj 

<<Jjj-a jjJjSjjjS <Lii<u<i^jj (_jaj<Ujj jdjj Cloning jJj£ jji£ , jJdJ^jjj 

JLlu jIj J j 1j AJ <J< AjA,lj <J*ll » jl <AjJ j <-v Ij < (_J I *<lj <’| V |j*t<)ft OJ~<<! 2».J<LA 
dj<uS<U<liJjA (JdJj<L.j (j-jjiljji. (_$l^.Jj<U djJj^^yjjS jl_jS.jSjj4 (jiuJdj<Lj 
<Lul j dLjjljju <Ljjj jL<L£<UJ<LA IJjjiU<LJ <j<ÛLj. jjJ jj fijj (jl)<ulj jjjjJ(^J<L^ 

ö l d lt 11 " 

(J<l ^.JÛJ) (_yiLjlJ (jl^jJ<L._J <L_j|jJjjlI jj<lS jjL<L-^ jl ilJ (jiujl£<L-lijjiIj 

<U<Ujj£ J»J<LJ j<U (^jjJJ (J^kLjIJ (_yjL*l U<LjdjUjj ljJj$-£J<lj jli<U dj<Lfljju 

. jjjjj L$jljj^(>J 

j*i<i j. *«l^JJaa. jjK'i.ni >j dljjj<u <LiLjjjI jj<l£ >j>JjU jLjîb Lû»jj<la 

(jjl j<L.j<Lj jl_Uu<U (_jjl£<Ljljj<L ljdUiL<U (Jdj4jjj IJ(_jJ<U<Uj j£<U j<L^.J djjlJ<U 

■ ÛJJJ 

. <>J4..JIJA-Ijj j_.uÛJlJ ^^jjtLuu LdUJdj4i . <>j4 iK Loj<U l£_>j«La4j 

u5jj--a j<Ljjj<U jL<Uilj<ÛJjij3lj Jjj—a. j»<Lj .djdjjjj^jj (_yj|jj<U LiQjj<Lj 

LjL J<Uj(jjj£ Lj <l-JIxJJ<LJ j<Lj (Jjjj-uu jrjljLi <Uj.jj j»2<L_I <»Jjj£<Li.»J4.3 

VciJjj jJ^ y.s- ljjQ<L^ i3L<U (jjj^j<u 

jJjjljji Lg~i<Lj CiJJ (> laj4 JJ<U <Lj LLjj (»<L.j (J<Ui<U<Uj j£ j<Lj <L.jjj > L LLû 

^ V<L l . >jIj-, jj>j I (_£<U_£<Li 1 ^.<l£ Cj L-j>J <U-<-u<Lj j<L-J j .** ,d I L^_.',... 

(Jjj^.<Uj jLji»jj<L_j JL.il j<Lj 4-£jija. Çi <>*■' jljLua. ^gj LjjJj jC) j<lSjjjjiJ<U& 
. <Lj<LX >j4^<UJ j^ 4>V i4 S (Jjl j<Lj.jjLû jjjjj|jj<U J4jj_lj 
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(j«i—jjLi»J >j<t-iû j^.<û (j<tûljjjQ£_> J jjj<t_j<4 .Jjjj j<U j jj 
jLk£.jJlio (j<ûG.jl J jcJjb j4.i L&djj<U& *j<û<lS-. Q■ <ijjJ jbji.4.J j)4 «i-L...j*< 
L yS<l__i*jLaj jjd....* <t J Lu jd..J j4_S*J j4...a. . <t ><ûL)G l_> O—>jJJ jlij-i. jjj 

Jj<Ljj û JL.,I j4j<Ub jUSGujjj (jjj>j^<û J4Û Luu<U j<û û Jj<Û<Uj QjjjJJ J(^yj 

^<l_j<ûLî. (_j1^.jj<uJ jl—jji. (_5jlj<t_i (_5<ujjj jjûj jLjja. Lû jo_£dJ j4_». 

. j4£j Ojjj Jj J dj4Û 1 >jjj4J 

(J<t_j jjÛ GIjj<ûj j <JJj_jj jJÛ<t_Jdjjt)<U (_yjl <»<I^<|J j<t_£i>Jj<La. jOjiLSûlj 

-1>j4Û4Û> OjjjjjJ 4-Lj J 

i>j<t_j£<tû<tJ <t_j|J Ltajj<l_a. j<t_£i>Jj<La. < <1«j*» » ... ^.jJuj *«l<*j<> *» Y . a jaJ 

.(_gJ4'i i) 4Ûaû<La. (><û (j^JLi jj <*j4.ijjL> jG<t.jljş». j jl£ûljj<u 

O-uiJJJJ g-lA ji>jj<t_uu<UÛ jjj ^JjLS - ujjjJ (Jt>j<tûij^j<Û<tJ jLsj^jj 
cJJ<U<U (Jjt>J<Û û^ <Jjjj4.4t (J|>j<LljjS j4j<U <tÛût >j ^2<Û .(JjOJ j..) (J liLj J OL£û 
. jj Jjis<û > j<Ûjjj>I jû û jrkûû û <JIIjja. jj (j4.il j<û ji<LuQ<û j.j4<S (jJ ijjji 
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Congenital malformation 


(_£jIjj 4_1 jjtLi iIj4j jjJjj l_i ^ jja4_j l£4_£j j£ <Lj4jIj4.J i 

c 4— > 1^4j£ Laaj 4 .-jj^£jj . I J4 !4j . .; .*:.j C J jJJJ^_J Q Jj J 

^^4j4jJl_ûû4j j j j4_£û Jjö J |j|jl_uu4j Jjj_l clj|j4j jL L. ja j4. >,.< »< I j4^ 

Y♦ ^4.fvjjj 4J>lj j_>»J /. N,“\A Lj /.V° jljjj4J ^jLuuIj 
^ y-i jl jj_a jjjs 4_A /T,Y ji iVi^ ^^^JdjJb-uû^j l jI jjI 4 -JJV. 4_J jljj._ûû 
Jj4jjjljjuuû j jjj -v< i~ ^4 j ^yivjjja. JÛ 4 _a. L» dL»jja> «1 mj»»J4j 

. jjjJ I id J 

4_jjdJ4^ jj4^J ^jbj 4jljlSjA j4j jjjî£jj£ jJ^4j jjj j^jIJJöJ 

:4jjjl Ijjjûû j»4j jjjû 

Radiation 

jL»( Roentigen X) tf £_i»jj j4j 4ljj4^*j jj£_uu (jjj dÇ»ji£ 4jij 
ts^JJ^ j <1 - uu s^JJ^ iSJ j 1 - 1 4^4J4 j jj£ Ij4j .Radium ^jjJlj 

^j__jj^ .skull defect 4 _ni 4 S jjUS^-jjjijjjis onicrocephaly 





^juiska tspina bifida ajij_S J^ji tblindness 
■ oljdJ Defects of extremite ijiiSdJdj <u jjj^-<j" .Cleft palate 

l_£> j|j d_l jl£d_S Öjljjljd-j d*t j7i,>.~ i jd.j (_£jj(_£jljd._<U GLuUU lû 
(jj—A d._~>,t Iftj I '< uLfldjŞR j»d__S jjj^y—^ujJj j»îfd._,i iCil^dJ d_)«LijjS 

dSdijiljJuLû (_yi_ûû jjjju d£i duj IJö jdJ jLoj£ .^j. jJjji j jl£d.ila. *tl.i< «*î 

**~IQ S «i ^d—tlijS jd._j jd_S dose djjJ (_jjjd_i djjd._i d—diiiudJt 

. öjjjdS d.SdfGi>jj jdJ cGjIS Ld_il J_ij (_£dSdJd_ijjS 
(^^yjluiû^l Jjj jîil-J jlj-S (j-jjjlj ^.ij jd_uudJ (_£ d_j I jd.jjjj jj jd.j 
,J jta.J—tûjjldi (^jl—ii JjJjd—A jd._uudj ^ujid—j ^L-Juajj 

jL_i ’/.Yû J jjjL.jljd._l j l_ lII jj_a juS_uu ^yjl-jj <//.YA d_S jljjj IjJd_i_u 

(^JIjiua jl_» ’/.Y0 j jJj_a Ijjljjdudj (_£dJLuu dd.j (_yjd.ud.jdJ jLûLSd.jIjj_a 
O_uudJdj J.j 2 l_j j L-IÖJ d_S . JJ_I j LlJ-.Il J jjjuG (jjlJJ l—ÛÛ J j .... :-. ',.JJ 

j (_y_£jjau jd._uu jCNS jl_aöJ (_yjI jjd._jj£ dj.j»jl—i jyilSd jjjaS. jj 

.ajöfMental retardation) jij* (_yjjjdS.öG 

Infection J*$j-Y 

jlSd_iSL&Sj d-jjj,'u < »,ij jjjd_Ê (j j_û d_S jjjI j Ijjj \ “\ £ ♦ (_yJ Luu G 

c)öj (j L_iIj (_yil£»jd_iJj£Lj3G (L ^d_i Genetics djl_ajj j_i djd_jjgd.Sa>J 

(_y_Ûûj^di djjjd.J6 d-i cLil J (_yjjjjuûû jjj <G ûjm.k. (jjöJ cGregg cGjS 

. l jjddd.L_uu (j G,>jd._uud.j Gemian measles __yjGd.Jdi (jajjjj_uu :d&j 

jjj|JJ_ÛÛ (Jjl_i dj jjd—£i (_y— ÛÛJJJ (jd._SdJd.jjjS d_S (JÖ jd-J (J j_4 d.jjjdj 
(_yil_iGlj (_yjlSd.Sd.j (jljJ d.J dd.j öjd_jjjjjj cöjöjjj_ua jdJ jd_4 cQjjj 
^ ySjj IS dX.’ijj (_yjlSöjlSjA dS jljjjLaJd.JU (_^J(_yA j jlSjlj JU IS döj 
djlSjjb jajjj cjdjdit I jj LSd-tS LaSj d ,JJ^< «t (_yj|jjjjdJ jGdjjdS jjj 

(ylLddjl^jt JdjUj J Ul ttA.I '/ \ ♦ jdub L>jd_Ij ll (L d_| j I <d t t Aj I aj t 

jd_I d—jjjjj rA jd "t'ttAA.i ^ / A ♦ jd._j (_y^.jd_A cd__> ’/. \ ♦ (_jûd_Sjjj 

: jdJdJjjj IJöjLajj jd.Sj_ij (_yjlS«jlS iA jljjid.J (_gd.jGJj.S.i.1jlS 

: jdiLadJ (jûdiljGj d.j jj-uûû jjj jdJ 
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L5jj$j***9 


(jdjjjju-I 

^ (j.jjjjf—“>JJJ <—!£ (jjiUJ4._uu jj_j <jj 4_£ j»4_£<L> 
j <U<lj jj£ l&^j <i jjj~ v< ^ v *" (_£jj& <t.1naj ^yiLa^J^j ,jdjj jjujj<u 

:jl jjljj^U <ûIjI£ja (»4j (^jjjjiiijjj (^jlSdjli 

<_£<Llfi<LA<Lj (jjjJjijJ d.jjjjj JJ c jjJjijjJ (JdjU ■ 4 J<Ljjj£ (_yj<Lj<Li 

j icataracts ^ > m jl_> ^ .7. j s.^\ ^j.^ <l_juj&j i . ><>s<>s . ^o4j i>4ui> 

I Jj4_j j<La. (J<L_jj<LK4j 

(Jj«L-£ (jj-4> <1-JJJÖJ 

t$4_ii<u>4j j cDeafness 

(_yj l_ jj£ l_j 4>j<L_a<Lajjj 

(jj * <t_IjjdJ 

Jj (jjl£<l jj j<L^j<Lj 

j cCardiac defects 

l_j ^j<La<Llu<Lu( ^4. > 0<J <^d I 

A 4l n^J ^4,_ 

J Cjlj (_ y jjJJ<l_i C*—U>JjJ 



4-jj,>aJ I Jj<LlJjj) (_y^jlj<lJ 
(_yjl^<L>(_yjljJ>ljlj *jlj (J jifc 
jl_0»J (_yjljj<Ljj^ djiöjlj 

C.N.S 

UjM) * 

V 

Taxoplasmosis 

(^aJj_j j4__ < 4£.jjjj.<i_ Clo Taxoplasma Uj^bj_«>£<£ 

Taxoplasmosis ^<<4" ...Mj d jt_j protozoa 4ii£<u.>L>û.j4_uu 
(»<lj d_>lj (_yj jjj jj>jjj 4-S <LiL>jjjiljJ<Ljj> jl£ö j<l jjLjJlj .<lj gonidi 
(jceiebial calcification (^jjjj j» jjj 4 >>,>oj 4jj^4ju 

(jûj_A (_y jj j<lL_ûû l> j Hydrocephalus j4 ■ ■■ ji<L_>ojli j . <lJ<l>jj£ 

-- 





















ji_a. 2 _j,<u Mental Rretardation 

.microphthalmus jchorioretinitis 

(syphilis j/ALu) ^aajiA -T 

^yj jj£_ua4j dblJ ^yj jj,Ij7ijjj 4^ 4.jL»jjjjLaJ<ljj, jjûjjj jj 
jru_iljJdJ 0jj4. £4j4jjj^4j jjj t y_jjja.S.jj (JJ—A 4J UÖJ c Jj4_S 

: ÛA/9 jtjjti 

djitj Mental Rretardation jija tf jj j4£jÎ,l> jDeafness ^4$ 

.|jj4.g,j j ji^4juu 4jDiffuse Fibrosis jLijj 

: Cytomegalovirus -j 

jjj- y - ^ . y i dlj4_^ ^j.4 4 jjjöJ ■ 4JJJjJJ ts f4j jJ- S j „ ^yjjjj jijjj 

(hepato- jj—j, Jj4 —Ij. <jjjJ4Ajj4_^ J (Jj—Jj£ ddj Ij4_£4l4.»jj£4j 
^1^4—I j j_Sjj^j j4_uu j £L_adj ^yjjjj— uuI£4j j splenomegaly) 

IjdjjJ dL»IJ4j (^ljJ jjj (j^4jdjU -4jujjjtS (»4 j 4j4jjj^ ^yjjJJ jî<JJJ 

herps 

djl_i 4 1 i4—^.*^ cii 1 1 j simplex virus 

jLa. 4.1.1,lu-coSJ c4.J<L»j^£ » djdj4.-t-o ^11 £<U^-uoJ^4.j 

.micro phthalmus ^Sj^j 
Chemical agent jLSijjjUwS dyLSjj-T 

jLÛl^ajljL.l’u 4_J LLj4jj4_i j jl£4jjLua-t^ 4jl£jjb j4_uu4J & j4jjjjJJ 
jllj i, Jdj4j j4—»4l - 4_» 1^4JIj^ 4j4Jb djl^4j c jJ4jj L»4j t_Sjj_a j4_uu4j 
. ûjljULaJ j L> Qi»,*»,iAaJ j1^4j LuauLua. ^JLajdJ dbJ4^4jljjj ^yj4ju04j 
.jiL>j4_a4j — uy-Cuujj J.j4j, jj ^yjLalûûjj ^4SjLaj4_i 4^ <^4jdj4ijjjjj j4j 
j_u.4^4o4A jjl_ajJJ ^y_»JjljA. 4_S ûj4ljJJ cajJJjl ^y_jJJj ; ' . 
4_jjjju£«ij j4_^4JI jj_a j_i jjj ^yjl—ij (^j-A 4_IjjöJ |j (_£j , l_uu ^yi 1^4-1 

- 92 - 





J\^*\Y ^yjLui 4^ 4.JdJ4.J (Jjj4.j JJA-i jjJUJ»L JjjIjj j 1£4 .j£L o£j 
^yjl HjOJ |j (^J I^ III 1^4 I j _£4 jLSLll J j 4 . j 4 _^ Öj 4 SJÖJ djj l_£ 

4 s j4 j j^j_a 4,—jjj .j jj-jj^jjj ji_s Thalidomide jjIjjjjJ i_u 

(melia LMeromelia )öjj 4 j jUi 4 j L> dûö 4 j jij 4 £ 4 j 4 jjj£ 

j4_J i4_jlj4jjjjjj j»4_J (jj L>4_J -OJJ4_j Q-jj ijjJ jljjl^jjjjj 4^-uJ.j j 
^>4_£ j4_J j»4_£ ^jlj4_j4j Ll. dJjjj £Jjjj . Öj4j lj_ûbd j I j L>4— 1 4_> Loj JJ 





4jIj4jJ ^4j jlj4^4^._j> j 1^4^—ûûjjj j jjjj j >< n ^öjjj 4£ jJJjl^4j 
(Jjlj 1 jjj^4j jL> 4J jl£4j4jjj£ 4^ lj.jj4.JLi. jlJJ-4.J t jdJAJ (JjJ j.j 
)cj*j (^j l£4_>£ Lo£j 4jJJ^£.JJ JU j6J4j jjjjljöj ö j 4.£jdJ jjj djl J4j 
jCleftlip Jj4_uu (JJ-jJ (j-jjJJ j4_ö J l? ^JJ^Jj4-j> j (4—iJ U 4-b. ? 

.Cleft palate *jij£ ^jjö^j jHydrocephalus j4-i> ^jj 4 jjij 
^_> 4 J li. öIjkaj jiÛ 4 _> 4 j L>j j 4 _i jj 4 _j tTnmetha dioue Ud^j 4 j 
4 ^ çum*. jtjjdJ jis*j 4 jjjjj t jjj ij 4 ^ 4 J Epileptic women jL>ûi 
1 .jjj |j LLj <l ^ 1YV ^ 4 I jj NA"\ 

-\<\r- 








Ji iy> 

jFacial clctt jjj ‘‘‘ | jö 3 (_yji_iij> j__> jLûiS4._iij»L 

jGrowth abnormalities jjj£<L><t.j«LS jiu j jU. j ^jj^-fj 

.jjj ijJ<tS<U jbmental defciency (^JSaj j»<t£ 

j—* f d — s d._iuTrimethadione ^ji ojöj ^^4. & 

jj_a 4.j -i jj "■ j(^4 * Petitmal djj < <> j ^jj^j^ *i i^jIa. 

(^jj_>£<ii<t.<i<iS .rnalformation of ear ^'>“|q<}^ (^iis^tijj^-<}~ 

‘J-^j (^j4.^j4.j jjjjlj jjjJ> jj-al jj<J jS 
<U<UjkS j4._uu<U j Lû 1S<L >>-< jjjjtLa <t_£ <L_><Ub <t_S.jJ (^jl_«j»J dL-J<LS 

:<Lilj<U djjjj<tSjdJ c?jlj<tj<4 
potasium Iodide ^jj^iijj ^jjjjj -> 
.j3<ti Lr ii J <t£jiij jGoiter j<t.jjjS (j ja <t_>jdj <tS 
Streptomycin j^ujLji>jLu -Y 

Deafnes (_^j<tS (^jA 4 j-> >aj <tS 
Sulfumoides jjLjjtiJLu -X 

4 -jL. (_ySj lj (J-Ljjj <tS<L>jjJjdj) (j.Sjlj (^JJjJjöj (_^jA 4 . 1 jJdJ 4 S 

.(C> >>aj jL»j (_yj| jj<t.jjS djjdjlj L yjlS<t.ji4ja. 

Anti-depression ji£<tj£ja4A. *jj -1 
. limb deformaties jis<u<c> ^jjjj^j ojj>jjJ jj^ <t jj^j <u 
Tetracyclines jtKjLulju -o 

^Aspirin <tjjj.>.< <><tj j<tj o<tj lj<tj < defnesS(jj<tS ^jjs <CL... »j <tS 

jjj£ ^j^j4j lJu Jj 1£<j jl^djLjdJ ^£j4jJj£.jIjLj jj jjj 4^ 

• LjJtib L^4jjjj dblJ j4^4j • dJd.Jjj£ ^JLUtjjuu ^£<Llu4^ 
j<>jLo j<U jjj ^djLjjdJ <U4.A <>j4bjjjjj j 6j41jJj£jJ duJ<L^ LjujjUJ 

: ddj jjJjL£4j I JjL£4jjjj 4J4jj£ 4J 4jIjjj 4^ ^4jLjLjuJ-j£ 4jLj£jJ 

LSD lysergic acid diethyl-^ 

PCP phency clidine angyel dust-Y 

Marijuana GjaujL—Y 
Alchol j l<d < j Q< \i\ ÖJ<tj jl Jj^,— i 
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j 11» 1*% dj4S^. 0 

l_yj -^JÖJ 

J jjj ~v< »" (JJ—A 4_l>dJ d_ !>Lo4.j 

4-ijJJU J-J ^yijiljljuu 

4 . *j4 i ( LSD)^Öjlj4. I 

djjdjl-i ^yijjlji-lii u—iljjî 

.£> l£»J jLo»J ^yjljiilijS 

•«l «juSaj<LSA j^öjl_>jfi>j 

j4. —i ijjjj^ —f t (jijjlj*Jj<'- —* 
|j<Lil£_>lj j4j ^ySjji^J (_£4iV<L>jjS 

j ‘‘Û JJ ' jj4^_1 t j__i>J I J_i4_i 

dJ' A dj4^^_JJj' J ^Jjl^UjdJ 
Ij-AjJJ jÎLii lS4_>Jj$S..j4i 

^yilSd-ij^. <UjjJ L yil£4.jjj^.jj 

.Cjl£dJ 


:hypoxia -t 

j c4 —J<L»jj£ ^ijjlji-Öi (JJ-A <û—I jöJ j^-uu£ji (j-iij^jdj 
jljd j4__>IaS j4—uu4J4.£ »jjj j4_Sj»J Ij4jlj4jjjjjj j^J 4_û4_) jJujIj4j4j 
j 4_1 f 1 3jj a j<L_uu<Ll 4— a Iji>Jj<Li A j<* * * JjS * 1 jjiIj—uj ij l_j j . jj Ij_S 
jl$4jjliu l_ûû 4.^.jli ^yJljjbA j4._uu 4.J4S 4_>4jlj4jjjjjj j4j :4_ilj4.jjJj.Sj.l 
jLuûû4j 4 S JJJJj4Sj*J t jjjOJ IJjj4j jli4J (^4.jlj4.j jlj tpJjS^J 

j4j lj LjdJ jL> 4S (_yjlS4j^.jLiaJ j» J4J -4 j 4S jjj j( jluÛUluuS j djÛS jjaj 
*JJJJ4SjöJ (.UjdJ (^JJj4j jjluuS4j jL> 4S.JJ J jlj jLjjj ^4iU.jli 

• 4j4jj 4S jljjöi<U jdjjj jI jjjuS jLûIS 4 JIJj_a 


N«\o 






:nutritional defeciences (“£- û 

j4^4j 4^ > m\ jLjjdJ ^ j-^b^ Jj4jJjL ^4J ^4jIj4jjJ^j j4j 

Ij<Lj iQjjiUt ^SljjvikJd, jlj Ç>,>,| jU -Q t,i<L> jjlib tj.ifî j«> (^ljja. 
j i<j< cJdj tOIJöJjj IJ4._I<L»jj£ (^jj><U<U jjjljJijIi j jjj -v< <~ ci*J<LS 

. ojjjjjdj i j<l£<i£jIj ^yO<u<(.J jjjjjij (^j i^<iJ dojcretinism 
:Natural materials jLS<Ulwj>w jjU-1 

<Ljj4-J dj Jj4-_A , r JI jlj <L^ Oj4_£jöJ j4_ij<La<U djJl_uu Jj4._^. jj-u 
4jl_Ojj :ddj Oj 4_£JÖJ IJ_kj j Lj7>jj.4i (^<L>LijUJ djjj<LA jl&LÛjjlj 

.Neurological multiple syptoms jU*j ^ii^ojdjia. ji<i^. 
ji4_a. ^biuu j tCerebral palsy dLila ^ Ly j4.jL>ij<».j 

Öjjja. 4_jK- jI Jj4j 4_£ Oj4_SjdJ Öj4_idjlj ji4j Ly jljj4_a (^4_idj4j_ijj jj 

Organic mercuury jUaijj4_i j»j-j^. 4-S j-jJjI jj. jij£4jj,_uuU 

<L_^jI£<U djjj4_A jjöjj_ S J jljjjj ^aI jj4_ J<U 4_£ .jj__iJjlj.v. 

j4 j ,J 4 . JJJJ ûûji I jil_£ Ij jdJ ^J.jj4_l 1 J__jjjlj ^yj 1^4-uj I I j4jjUJ 

tljjUiU4_JI jjj<U jij4_l j jjj4-^4ijöJ IJjl—ijj. jU4_£j.|J4j 4jlil-ûtuj 
djjL£ .JjdJJ—> JjLjjjJ l£jJ4_a4j4j dbjl_a. jj4_J. j_> Jdjjtjj jU<LA 
(j4—Lj4ilJ j4_uu4i 4^ jjjJjlji. jlj4jIjö j<LiIjlS j4j ^ i i~ ■ j£ jl^4£jlj 
■ ÖJ^J Lj -OjJjU4j jl£djjj4£ (j.iJjJ jL4J jj j^4JÖJJ^> j4j JJJ (JUJJ 
. |J(JJJJ I Jjljjjjju (^iLLuuJjj£<U jjLj cLjL. ji4a. jIi4j4j 

Hormones : jLSdjj^A-V 

^yjU 4 J jj_ajjft (j4_iUj|j j4j 4iLjjjiUJ4.uu jl£i>j4jJ j£.jSO 
j_l Ly _uujj4.a diJ4_£ (jj_û 4-~i,l,iajjLjl 1 jijJbdJjl^4j I jj L4^4 jjjj£_uu 
jj .O—>J (jjLj^ jllijja^ j jjjlj ti7i4i I jjj ljj£<U j jLii 1£<U4 jj j£ 

jrûi • "y jj 1 (_j._ij-ajjjS 1 'jTj jJ U4 I d 1 1 J j 4 £<L> 4 __ijjal1 

(J<L.:-ujJJ (^jJJI 4^JJ-uuU<L> (J j_û 4_JJJdJ 4_a4l Oj_^jdj (jPl'OgCSti IIC 

(_yj jji»jj 4^ j 4j<U4jjj£ ^ Masculinization of genetilia <jjjjlj 

(Jjjj (_yjl,*l >4lj 1^4—1 4_S Öjjj j4_SjdjUö jj<LA . g._5 (J (a <" <a )a <"i» 
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*jI j i7i ijU cL*u> j_> Cortison j jjjuijj£ u-^j^ jj^ 

. I J_lil£<U<L>jj^4.J JJ 3<Ui ^jjjjljj' 24.4 4.2-uOJ 

tjlSdjuLtjiujAjjS j ijLSjA-A 

Chromosomal and Genetics factor 

dujljV j<L-A j»2<u .<ul J_LJ ^a'jjujjZ 1 *\ l_3jjJ Ly £<L>4il j. jjj5<LJ> 

numencal nj Ly .^oijV o .jjjj^j j^ > 4 >&jLaj j<i_! 

)jl^4—ujj. 4 .Jj-oj jj£ I 4 —><Lj <LÛlj|jV j»4_) djjj<L_A mbnormalities 
c jijj jjjujjsjj^ ^jjjj ^.j 4 j.j ij<u dj 4 .j_>j^öj autosome (j i£<luuû 4 .j 

4 AJ . ..j A Jj< j lj^_i '*>4 A j 

Sex ji<4 ia*^ j" 

»j<L_jjj^*jChromosome 
.X (jUji-ujujjS jj-JxLJlJ Ij<Lj 
j; *■ j 1 *j JjjI < 

^.jjjj4__J tdiaj__uijJ i jj^j4A 

V 4.J_udJ Ij£ 4—><L>1^.4.J cl >jJU. 

(J j._> 4_>£>JjljJ J4._j <L_ilj 

O-jjjjöJ 

(YN) djl_sj j ■■■ Ly j4._îl^.<U döjTriosomy^jlj__ 

j() A~N V)*jLj (j-ajjjij-sjj^ jy-u j 21- Triosomy 
.(X- Triosomy )X ^j^uj-jj* ^ j (NO)djL>j 

d<L> l$_>4.j Ij4.jld.4j dlaj-ujujj£ j4.J>4.J djj jju. ^ju>jj<U (j7i •. < ’. > jlj 
Ij-oj—«“J4>JJ^ dl_j O >jjj»J jj j. > 4. >ÖJjljJ j4—> aj4_j >,*> uaaJ ^y^l-j 

.(monosomy) 

ij<i_j (21- riosomy) Y) dj i_<>j ^j-uuj^jjS ^_uu ^-.jjj (>>i£<u 

,j j_> 4_j o_jl)»j Down syndrom jjla (j*jji _>j ^._lû jjj 4d<L>jj£ 

^jj-ujdjj^ 1*\ Ly .jjjj4.J <d<iJijj-s <Lj 1 j Mangolism ^yjjdid c>->jj jöj 

^4._> I ' ' -~.4 t ^.^4_><j 1 j. j<L_J>4.J Ç> . > > JJ j-uuJ^jj^ IV lj Ly il£<Ljld<0 

(jijj_l_Ci<L>lJ 4_a4.£ ^jj 1^4_] 4_d O-UÖJ I J_>4—> JjJj<L> (JJ44.J j7i4.j4.jd. 

-N'W- 


















_1<J Y\ öjl—J-uuJJ 4-jjjba. ' 1 J < >|j ^.jl£<t._iLk <L»ajj 

4 llj ^yi4._a4.J Lj a jjY I n-% (jLlJÖJ j jj.SLl.S lj .0 j4.j4j 

(^L-il^-tlj j4._J 4_jjjj j_> Jjj J—*Jjj 4_>dJ jljj j*4._J Q—U Jjl_>j 

I JÛjjjJI JÛjY ♦ ♦ * <U jjlj l_>J d4-> jöJZ. a<& JLuu Y0 <U jljj<La<G 

j4jt Ijd d^jtjj JLui 1 * 4_] jLjjjjj4£ (_£4jlSL>l J jdj ^4j ujlljJJjjj 

. Qj.iaJ ^yjjl J ^<L>lj d<L> jjj_l^_>l J<U \ ♦ ♦ <U 
j<l_> lj__C> c\A t\V^yjl^<Laj 1 4_l jjdjl_oj j_u> ^ajLjj^J 



<L> jil j 1 I~<I j j 1£<1_>I5<L> <LiJJ~<^ ^y-ûûJJJ 4—>4.<K jl_ öjlj jx<û ^<L»al jiuj 

(j—Sjaj d-^Lxia. jFlexion of fingers j^jij_i 4u*j<L> j ji£4_Jj 
jSyndectyly ^ji£J<oj<u j<uLa.jj^ ^iLijjaJSlj j(Micrognatha) 

. jjdJl Jj4.£_xL> I jj<L>j^<U jjjljjbûû 

b jja. |X<L (Jöj_>j jjjjJI Jjta jlj<Lt> j4.<&4.J<L^ a j .... -v jljjdJ j l£öj La L 

.<L>(7T) IjjLljj 4j^ljjba 

Tnosomy) <L_J I J aj 4 _<Jû\o . \ Y ajl_aj L^<t..aj ..ijjjj^ jajLd j 

J Jj ^yjl^Ojjljj—jj J jlS4._jlS4j 4_d>jja^.jj (J.— Jûjjj Ij4._j(\Y-\0 
\ ♦ ♦ ♦ 4 J jLbj<ajjj . jjaJ jjjJ (340 Jjj J(^j4£ j jjj (3«lji iSJJ^ 4 < '- a 

. Qjj»J ♦ , ♦ Y (_£<£_>ji Ijj jjj£_>IJ 4.J 
4_><LA olj-j. (^AJjLJ djj4_£ ■ (jl> jJ l£4..u'a .jj <Laj_uujbSjj£ (jdjljjdJ 

4__j*j j(Sterlity)^jj<i_i<i£ Klinefelters j. _Ujj.iA ^ajji_>j daj 
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|jjj£ 4 _i dU 4 . ^jjjöjj 4 ._S j Testicular atrophy jjj 



(gynecomastia) 

(_yj4jil£4i£öj4 


>1*4 


-jlû. ljjljUj4 


,J —±* j Uaj_uuJJ> jj£ IV 

^ Ö ttA.l 

|J X^yJJ-UUJ^JJ^4J 

(XXY) 4—j > iaj j o-uaj 

J (XY)(>Ujj4-J 

dL>lJ4_l N/o ♦» jii^.-^djjj 

U- j5j4.£jA 14.-jjjj 

4^ ,_£*j4.j jj öj4.j_>j<L^öJ 
<j-«j i-uj-ajj^ JjJj4_A 

(XX) 

4>j4_j4.j jjj4j Ua-^j^4j4.J 

(j—j'JJf O—uujjJ (j.J 1^4-1 


. i > 4 < r» a 


jjJ 4 -jI j 4 _> 4 jlJ £A j»j_uujjijj£ jt-aj j 4 114*1 iK (JjJ^. cL>jj 4 J 6 

(J4_jl J £ j ((^-Î 4 J)^_IJÛ. (J.jij-uujjjj^ ££ 4^4 uui4£ j ÖJljj fji-ujjijj^ 

. QjlJJ jA J. JJ 

4 _>ojjUj (» 4 j .(jia Turners syndrome j 4 ijjj ^ojjUj ^ojUjoj 

jjlJ4 £Lu& ^‘~ 4 AA^J colJ&J^^j Ij^a^J 

(^.i _ S doj ojIj oJj 4 _u (_j_ u j (Gonadal dysgenesis) 4 _û 

. o jjj4_> o__ljujjj (yL>u.u (jj4^_>4 j (_ydûU4i j(wehhed neck)(jjij^ 

j (XX) (_yjUj>4j (XO) (JOJ n7)4-> 4 _>Ijjl> jxjj jjJj£ £° d4_>4jLj. j4A 

.4jljj jjj dUIJ4j V “ ‘/Y jUuiojjj 















-(j j*Luj 

1 

5 th ed. Pp 109-124. 

2 martha 
52-82. 

3 al malformations and 

Yale . J Biol. Med. 35 

: 189. 


((4 lAiaJI OLb^JûjJI)) : 

s\\\t r/n j r\\ jj*ji ji^Sti 


00 



y> 



laijJ jtjii & 

Hirsutism 


j»dJj<Lduu <« i 4 <LjÎi.i£ <(J 4£.j£<U ljjj<u (JJ|<l1 ^JJJ (j->J_JJjjj 

J—j Beard <ji— jj ^j^ijj^i —j jji— a._j*»j —£jjj ^< 1 — jjL<l> 
jjjii_j (^jjLj <i-S jjujo-j j~a ^4-a.jij ^jjjjj .jMustache 

^jLIidj j 0_$<l£_j_ujJ<U (_ 5 jJik.<l_J jLS j öLSdJ Ijj 4-J 4-ij j4_J JJ jijilj 
jfj£jj»L^. ,_,—<i_$_$I ^dj^L-iljill Jjj ^jjsLLxi— j<U jLua. cJjjj<(_j» J Öl—Saj 

jj-^ (_g<i S<i rt‘-c jj<U cJaj -■ tiuaJ Ij JJ-^- l j ^yj<i.AjG lj lOLS»j ^yiijl j<Uj 

■<l»i j 01 jjj Virilism ^j<L><Lijj_ii j»j<l» j ojjIjjIj 

ÛJ_$<t— £dJjJJ I jLjj (jl k£ ijjiaji (J<l.iLj j<Lj jjj<t_4> 4_û r'jL-O Ij ■'■ •■.! j<U 

jjj>4 A jj dbji<i j> <1 £ij.A ûj j4 £ jdJ IjI lj jb ûjjjii (^i li<G<LSL> jjj 

Çj U4 i JjL.i L^.iLj Ct lij-aaJ |j|_)J (_£_$!_$ 4_J<lj j Lj JyJ (_y.Aj._JJ ^yi li«.J «.j.. .JJ 




Jjj jl>jj J d*ujj t <j . .. jLa. djjj<LA j J-« jjl*.jja&J ^jjj^ 

iji_û ^jij<Lt<L> jL>Virility (j«jji_ij ^j (^d.i ji<t_& ^si<lj < j »»j 

J jl£<t£J>ju,L u^jjiijj^Ê J jjjj Jjjlujaj ^jÊ iXjaj" :cJdj eûj<t£aJjJJ 
J<L-UU (_5j_S ^dj^l-JUSjjj Lj j jj-i dj<LÛ jUi.jjj j dLa<t_a ^dj<Li jjj djj_aj 

<* d*J Jjjjlj (_>sljj<L-jjS ^— <J<L dljjj<L.A ujjjjOjjO—Z J Blding 

<ij<lsi jj*. ? <u djji<u<u <^<ujjj djji ^ijdj<Lu, Clitorial Enlargment 

j*j < j duji<LA Cuji_udJ <l£ jS<LuUS<L Çt ‘*» uaJ (jS<t_uUS ^^.jJjj »jLa j-J 

j£j>S J<LA lj<tililjji. j»<U (jiaiiAjL dblJ jUi.jjj < ji£>s jLil£<L*£ t?«Ljjj 


dJ<L_A<U <t_£.j£<L> (jû<t.J (_jji£<Ljjjjjj u j JJJ^- ‘ ^ * (jd<L>Oj)l iu<u 

djj__i (J-ij>?jjj tP**-^US«4 'lSjjJ ^JJ-— 2 — -iJ* 

0 j<t <ui<u i_i jij<L<n v ,ft ><L.iu. djji<t_<s<tj <t.d ijH,<t lAndrogenjj-aj j& 

j j»ljj<t —j u^Oji —uu u^jja jj La4— j j d jy aJjaJ dj<L_ljjj <t — L>jjS 
(jll£<Ll£<>j<Luu djUSjA (jijjS^Ll jrdljSdJ jjjidjlj ji<U ^jjj Jj£j&<lJl>4Ê 
* ) jj LujljÛ> Çm*j£J iui ^<C> 

d»j(0varian Disorder)*j<t_jij<tijjt, ^i^it-s JJ? <y ^ j*<Lj /N 

^yijj.jijj^t_ j i j(Tumour) jij<t_sîja >j_i ^j jj>ijj<i_ 

u^jjjji L)<ls <l <t.jjji >jj js<Luiû<L ><tj<t^ j<l j<Luu<U(Polycyst)<t£djjj 
f«Lş jljjj (jijj-j (^djLj • I JJL<lJ jjjidJlJ Jjj (jjjjj jA jjjjşjLj (_y^Jj<LjJ 

<l/. ^o - \* jljji<U djlijA 

Supra Renal gland)jUjj .ulj.jj£ »j<ljl jjj.s js/Y 

‘^j_<i‘J^ tr uiiji.<L ^yjjjiljj^Lu Ll jLj<t__uu<U JJ.J uJjjj lJj<t_j (jS<t_uL<L 

dj<Ljjjj j»<t.i ( j Sj i jajja (j_jjiijj jjj ^jA<Lj(Cushing Disease)<LS 

■ Ci , ,aJ 
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^(Thyroid Gl3.nd)<L»3djdj (^jjjj w ,* 1 ^‘ i *‘jj*‘-^ *** ijjt^. dLiji4A4j/Y 

<l£jj ^<4yA<u(Hypothy ro d ism)^<ij<ûy ja ^jjijj ^<i£ j^jjj**-? 

uujjla j( somato tropine)^^ jj 

u ^ jj ^^ jj ^ tîj —a <Ljjjdj<^ . jjjjiiLi (jiLj( pituitary gland)dj<Ljjy; 
■öJjjjjij <udj jIjj ^4j (_^<iSjj (jS<l»ja<u( Acromegally)j<u jij^ 

(_£<Lj|jjl IjjÎ. JJ I_J J<uj(^jjjljj. 4.S Jjjjjjl j. j LjjdJ (jl£dJ<ljJjj.,:9 G / o 

(_y£jj<>jjLt)<L.j <ljIjjj jjj (j Anabolic steroid ji£4 ** v *d^ v *j A '*" • ■ 1 

i-j(Androgen)jjjjjA»jj.-i a - '■‘jjtjjj u ———jjL 

.(jjjj djjj (jjA <lLujj jIjjj<li jjjjjji j( Testosteron) jjjrLLujjjjjjuj 

(jjjjjLa. jjj<U j<l^4j (_^j<ljj lj<u jLjjdj dQjj<u& (^jljj^jl£<u jjj Li *\ 

<^(Diaxide)jjuiS<uu u (Minoxidil) jjuSjijj d»j ■ Ci i i<û Ijjljjji 

(_jj_A <t—liJJ jl—ajjj djjjj<t_SjdJ j jil 1 » <«U öjj<LJ (jjl—JjdJ jljijjJj<UA 

. jj<Ll (JJJJ (^jJj^jjj 

jl_i (j<uiLL dljjj<Lj& jL^ijjj Idiopathic jijiij<ui jj_* jjj j<lu<u/v 

j i_>j ijjj<uj jjiji idui*( Testicular Tissue)4iLui 4ij£<u <l j jijus i >a 

(Jj—) J CU1»J jjijjj (_yjL<ulj<Ll jLil£<LJLi. (_^djLaj J j<LSdJ 4 Mi<t S J j<LSdJ 

(jj.A 4 *i i ioj (jii<L.»4j j*j4j4Sdj jj<tu i jjj<ui( Testosteroii)jjij ^.ijjjj* 

.(ji4l j<Luu<Ll jjj (jjjJJjjj 

Hail*)jlS»jju 4$iS ^^<U 4j(_yjL oj lj J»j> jjjjjjA (Jjj Ijij dljjj<u&4j /A 
j 4 tV i <tS j jjdJ d^lju jjj j<LJjujjA j 4 j .... jj»J jl Jjuui<Uk( Follicle 

j»jl ijdJ " &j 1 J*■ ■« I<1 ■ ■ ■ & j<t iJ j£.jJLj<U jû4 a<U J j<U_£dJ j J (_y ‘lj Y < j 

l 4 <UJ(ja j^yJ^Ljjijj Ly il£<ulj jLajUj <LjljJJ 4-jl£.i j-» jjjj ^li<Lijjjj* 
-\ < \‘\A/\\/\'\ (jjjj djLaj (jji^lluJjjS -|jSjjj4l 

V 



.o^ ><D 1*4O jiU 

'-■ 'J*' ' Jj l >J I Jj. J d.. J j\^ jj jjO_J I I jjjp ...j~... »~ J Cl I iaj 

djdjjL* J FSH j-jjj 0 *% H i jfl j-jj j-jjjjjA jjJj<(-A jlj-û (£*jjj lA»Jj<lA 
dJ_jjlj jjÛ<L_jjaJjjl<U <(_S j<l_3dJjdj (_j_jjajjj| LH j<Ljl jk j:> ^jUjjjjjl 

^J_> j_> jij<Lk ^ij dJ <L_uu <L_^ jjj j-jjjdJij Gonado Trophine 

ljjjja.0_J < 1 Ijju jj^ dj<L-uu <_,Jkjj> ^j-ijajjA Acth jJJ_uiSjjjLuu (_j-ijajjj> 

j<Lj^<U jljo_j (j-jjjjill J0_iljjjjjj> j»o_j (_jj_> jjJjijjLjJ jiu 
jLija. jt^OÛIJO^ l ift l_> <Uajj> (jÛJjjV j<Lu-udjla. j->jLuûL <kioj ajojj iuu 

IjuiLoJ 4 jilj<û jl£<L>jA OjO^jdJ J<k<û 4 jjjj 0Jûa.j_$^ j<Ll_ (^lid^J L 4 jj 

Udjf Cometic ) jjj i is.jj<> _i ■**< *j** j * * >. ijû<L__ia j<l> j<l_^<l> 

jLûjjlJ<LJi> i_> Bleaching " jLûjjjV <^j»j" jL£»jj-a jo joijj^^ > <« 

Lj öjIjj-uÛ (^jLldjl^ (_jjjjj<L_> <LSûdjl£ (^iûjl>jl£<L> û jja û jûjS (_5kjj<Ll 
O-JjjjöJ jûJJJJ j-jjjjjA djjû (_JjJ (_5<LÛûûjdJ J<LÛ ( _ y jLil*jÛ<Lj (_5jJxLj 

j jj_xj <ljûl>j»j j><L.j> /Vo (_£>>j >j Lj j> jî'Lûj j> j j Antiandrogenic 

(^jljO_j<L> jÛ 0 _£<Lalai<û <kiL_a (JjxLjji jLûÛO.J 0 _jûLajdJ j<(_j (_£0_> jjj 4 jjlj 
jjj__>jj 4JL411 (_j<LxaJ<uî IjiLûû>ftJÛ<LJ (_yjû<L.J j* 1 <j> 4 >jjj j cu_j<L_S*Jj*J 
j-ilj (jViO^O^ 10 jjj<LX (^iuu 0 -£oij j<LÛ<Lj <LÛ <LjlJdj<Lj jÛujjj<La j<j<Lj j<L^dJ 
j<Lj<LJ I J<Lj<Lj<Ljjj£ j<LJ jÛOjjji <ûo 4 >111 (_£jlj<û (_jjjj<L^<LijdJ j jJ> <ûjdJ jjj 

• Ijdjû j<U jjlJ(_jj-ujj<La dj<û 

^< Y .<la A.a< Tagamet Cua LÛ G <U*j ^iLaj* J <U,jjj<L.A 0 _ll Jajoj jj<Lu_u 

IjuixUoJ jj_j (jJukÛ 'öJok (j-JJjJ ( _ y jlS<Uiija.<û (_jjj jjajöJ Oiljjj OJ jjj 

-£jOjl£dJ jl_ka<L^ û ‘ '.j < ■>■ > 1 j 


/djLj’jAui 
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